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This Miorhing Paper is one of a number of case studies prepared for CDJE's assessment of % S4BD 
Sustainable Agriculture and the En\ iroiiment programs. As an interim report. it pro% ides the dzt3 
from which the assessment s~nthesis is drav,n. U-orking Papipers arc not Fomalla published y;rd 
distributed, but interested readers can obtain a cop) from the DISC. 
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PREFACE 

A . l . D . 9  Center for Development Information and EvaSuaCion rCCzZ, 
rs ccnducting a worldwide assessment of its er-rironrnen~ah 
prograns. Initially, the assessment is focusi?g on =he 
environmental impact of A.1.D.-su~~orted programs in two areas: 
sustainable agriculture and forestry. Other environmental areas 
may be covered in subsequent assessments. 

This assessment on sustainable agriculture bun The Ga 
of five country case studies. Similar stu4ies have been 
completed for the Philippines, Mali, and Hepal, and a study is 
planned for Guatemala. The results of the five case studies, a21 
of which follow a similar analytical framwwrk, will be 
synthesized into an overall assessment that summarizes lessons 
learned from a worldwide perspective and 31ighligb.i~ the progran 
and management implications for A.I.D. 

The evaluation team received excelle::t supp~rt from numerous 
individxals in The Gambia and from USP,I&/BanjuB during the course 
of t h z  assessment. The team is particularly grateful for the 
assistance provided by its four G a r r i F s n  counterparts-cum- 
~rsearchers: Kabir Sonko, Ssatau Sawaneh, Musa Suso, and Kstz 
Bo j ang . 



The vast majority of The Gambia's population depends directly on 
the country's nat.ural resource base fir food, energy, and income. 
However, the natural resource base hac been weakened and degraded 
over time as a result of population growth and a decline in 
rainfall. 

A.I.D. has supported sustainable agricultural development in The 
Gambia since the late 1970s. This support was provided primarily 
under three projects: the 13 year, $4.960 million Soil and Water 
Management (SWM) project that began in 1978 and ended in 1991; 
the $9 million Mixed Farming and Resource Management project 
(MFP) which began in 1979 and ended in 1986; and the $16.3 
million Gambia Agricultural Research and Diversification IGPIBD) 
project which began in 1986 and ended in 1992. 

A four person team conducted an assessment of the environmental 
impact of A.I.D.'s support to sustainable agriculture in The 
Gambia during a four week period in October 1993, 15 years after 
A.I.D. support had begun in 1978. 

The team based its findings on a careful review of existing 
doccmentation, especially past evaluations; structured interviews 
with persons and organizations in The Gambia knowledgeable about 
A.1.D.-supported programs in sustainable agriculture; and perhaps 
most important, visits to ten sites in all five asministrative 
regions of The Oanbia to assess impact from the perspective of 
the intended beneficiaries. 

The res~lts of the A.1.D.-supported activities are indeed quite 
dramatic. The construction of saltwater intrusion dikes in the 
lowlands and contour berms in the uplands - -  the principal 
technologies introduced by A.P.D. - -  had significant biophysical 
and socio-economic impacts. They rehabilitated and protected 
s a l i n e  mils in the lowland swamps, and they protected soils from 
erosion on the upland slopes. As a result, saline soils could be 
cultivated again; crop yields, particularly of swamp rice, 
increased significaqtly (oftentimes doubling in the first year); 
water tables rose; and soil and gully erosion was reduced. 
Because women are typically the rice growers in The Gambia, women 
were among the major beneficiaries of the activity. 

During the nine year period 1983/84 through 1992/93, the Soil and 
Water Management Unit (SWMU), which had been created by A.I.D., 
rehabilitated 1,611 hectares of land planted to lowland rice; 
this equals about 15 percent of total lowland rice area in Thz 
Gambia. During the same period, upland conservation structures 
were installed on 1,928 hectares, nearly all of which is planted 
to maize, millet, grain sorghum, and groundnuts; this represents 
about 1.3 percent of the total land planted to these upland 
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The won~zml.:: impact of t:le soil and water consesr a t i m  
t e c h s , ~ : ~ l s ~ i e z  i s  irnp.ressi.re. Within one t o  two seasons, average 
rice 1 ields i n c r e ~ . s e d  bll PO8 percerit , from 1.3 t o  2 . 7  toss p e r  
hectare .  Many r i c e  farr.;,rrs confirmed that yields on siqnifica~t 
por t ions  o? t h e i r  s w a p  r i c e  l and  had increased  f r o r  v i r t u a i *  
Z ~ Y Q  ta one t o  t w o  t o n s  per hectare w i t h i n  oce season.  In  ace 
v i i i a , g e ,  women corifirmeci t h a t  they were able t o  harvest  from cme 
plo t  wnzt  r h q 3  t y p i c a l l y  harves ted from t lo t s  be fo re  t h e  
s a i  twat:ti.r i,ntrusic;rs dikt" was cons t ruc ted .  j a w a m  rice was 
harves ted  cln p:~ott.: t h a t  had nod; been cuz t iva t ed  f o r  over a  
decade. In  up'lanci: area,:i , t h e  construct.  ion of conruur berms assd 
other fn;at:~'x. retent: ion  ac*d anti-erosion neasures resulted iri 
n c r ea sed  g:.rrsduct $.on of millet, sargllum, corn ,  and peamts ,  

Increased pxxiuc+.ion a : s o  con t r ibu t ed  t o  improved foo3 secrarizy. 
Respondents i t  a:l sit.!s where s a l t w a t e r  i c t r u s i c n  barriers haB 
beeni i x x i s t a u ~ ~ t e d :  unifot.mly confirmed t h a t  t h e  increased  food ",at 
was prodluccl was consull*~ed within t h e  household. Both %en an6 
v~ornen repes.tt+dly pointed o u t  t h a t  t h e  s a l t w a t e r  i n t r u s i o n  
b 3 r  viers a3 Il:.wet?, t h e  f,imily t o  eat f o r  months without b e h g  
cblkged t o  pi~rchase r: ce o r  o t h e r  food s t u f f s .  The money saved 
c8::uld t hen  be utied fo;. o t h e r  needs. ImprovzJ range managemefit 
arid the pracPic6.i of f i e d i n g  crop r e s idues  t o  animals served t o  
d1vcrroi.f y prc:,d-i:~tion -:ctivi t i e s ,  thereby improving Food s e c u r i t y  
bjr spxeading the r i s k  across a larger number of food and income 
geqeratlng a: t z v i t i e s  . 

There  were social b e n e f i t s  a s  wel l  a s  economic b e n e f i t s .  The 
covbination of contour berms, r e in fo rced  roadways, and g r a s s  
waterways e f f e c t i v e l y  ended f looding i n  t h e  v i l l a g e  of Njawara. 
Also,  women regained c c n t r o l  over  subs i s tence  product ion i n  t h e i r  
txad~*r : iona l  f i e l d s ,  and women w e r e  t h e  primary b e n e f i c i a r i e s  of 
t h e  new income-earning a c t i v i t i e s  such as vege tab le  pya 
and r a m  f a t t e n i n g .  

Tke suczess  and accomplishments of the s o i l  and water  
conse rva t io r~  a c t i v i t i e s  can he a t t r i b u t e d  t o  f o u r  main f a c t o r s .  
F i r s t ,  t h e  %echnol@gies t h a t  were introduced produced s i g n i f i c a n t  
benefi t ls  i n  a r e l a t i v e l y  s h o r t  per iod  of t ime,  and t h i s  
c o n t r i b a t e d  to high adoption rates. Second, t h e  demand for the 
new technologies  o r i g i n a t e d  w i t h  t h e  intended b e n e f i c i a r i e s :  



they, not 'the donoa-s or the government, d-efex-snined w h a t  was 
needed, and theqy backed up t h i s  demand by vcr2uriiteering ':F~elr 

a # -  k d .  labor to construct the d i k e s  and other c:ronse?rva tion strh;'"? "i;?f'.> C!  

Third, SWMX?, which had been created and cont i nvcsus:h?j. s rqpc~r ted  
A.I.D. year. after year for 13 years, developed into a strong 
inst i t u t  lor, that provided ~ ; o ~ m d  t e chn ica l  advice.  FOIST.^*^, t.hk 
new technologies were sdmp1.e to iaripl.ement, relatively easy 
maintain, placed only mininml dilmands on addlt .i m a  l l abor, a n d  
required few changes An f armel-sf exii;t:i.ng croppl ng pxactlcfis . 

Thus, the success of the soil and w t ' 4 t e x  contserwation activities 
is very much linked to tLe intrsduct;iorr of sour!id techno.'ogi.es 3 r d  
the su&ort of strong inst.it:ut?isns. Bwareness and education 
appeared to play a less i m p o r t a n t .  role ,, althougih various 
activities kacl been supported t:u promote awarenscs of t he  
importance of soil corrservat:ion at both the village and national .  
leveh . Similarly, the econor;z.ic pol~cy envirorment , which 
changed subs'tantia2ly ows- t h e  15 yeax permd, sppeared t c ~  has.?! a 
nextrai effect, largely because rice is a setbsistence crop and 
the incremental. rice p:roduction was consumed domestically and was 
not sold cn the wrket . 

SWIYiC developed into a strong institution partly because A.I.D. 
:recrcited conpetent and committed technical advisors during the 
critical early phases of its establiskment and partly becausz 
A . I . 3 .  supported. a strong training component, not cnPy for S 
but for all activities in the area of sustainable agricultur 
By far the majovity of those trained. under the S W  project 
returned to apply their skills in thei; departments of origin. 
Of the 19 Gadians who received degree dipfoma level 
training, 1 5  were still working with S1 in 1988, t h r e e  had beex 
seconded to other agriculture divisions, and one had r e t i r ~ d .  
Since 1988, eight additional Gambians have been trained under t h e  
SFT4 project, of whom four are working with SWMU and four are 
working in other agricultural divisions. Similarly, the majoricy 
of Gambians trained under the MFP and GARD prsjects occupied 
s e ~ i ~ r  public service positions In their areas of specialization, 
or were actively applying their skills in the private sectcr or 
with PJGOs. 

There remains, however, a critical shortage of management skills 
on the part of senior and mid-level Gambian officials. Although 
training in technical fields is crucial, staff with skiffs in 
management and administration are also needed. 

A.I.D. also sought to encourage the participation of local 
institutions and populations in sustainable agriculture 
activities. As the two cases below illustrate, the linkage - -  or 
lack chereof - -  between peoples' participation in a common effort 
and the benefit that is derived from such participation was a 
critical factor in explaining the success - -  of lack thereof - -  
of the program. 



In i:he case c;f t he  S'6m project . ,  LC :al. ,:omrnu~lle-,les declrled at ckze 
outseL to dis t r i k l u t e  benefits in a!z ~ e q u i t a ~ b l e  mangler arrrong a1 k 
participants Sn effect , each c-adu~2.t wtslrnara received at. least wno 
plat of land fcr swamp rnce cult:i.vati~:*~ in the. area reclaimed by 
t l n ~ :  infrastructux'c~t:; t h i s  meant !:.hat:, p ~ i ~ y  family t~oul.d benefit, 
including all. those within the aSiorne!s t ic hcrusehc>ld, and that no 
group(; or indivicluals would be fl"loe;~trs,u Thus, there was a clear 
linkage between participation artd benef:it.s . However, 
part ie-npat lion war; greater in constructing the salitwaten intrusion 
barriers compared to the contour bernzs, probably because the 
benefit:~ were grearer, and quicker, for. the former compared 'o 
the latter. 

A very different experience occwxed in the case of 
which inuproved grazing plots wel:.a established to test imprswtd 
forage and grass va:rietj.es. In contrast to the S W  project, the 
demand for the range marmgement activity came f ronn olutsidle the 
pcpulation that was to benefit; little actual contribution was 
requzred or expected of those who were to benefit,: and access to 
the common resource (and thus to its benefits) was not 
controlle-l. As a resul.t., livestock numbers quickly exceeded the 
car:r;7ing capacity of t h ~  small t r i a l  plots, overgrazing occurred, 
a d  despite recogxition :by the Livestock Dwners Association and 
its members that the test varieties would provide good dry season 
pastwe, no attempt was made to spread their use. 

The sustainable agriculture program in The Gambia was generally 
effective, efficient, and sustainable, and, to a large extent, 
replicable. Generally speaking, a program can be judged 
effec~ive if it reaches the population it intends to benefit; if 
all who can benefit from the activity have an equal opportunity 
to do so without undue restriction; and if the results are 
generally those that were anticipated and desired in the design 
of the activity. On all three counts, the soil and water 
conservation activities supported by A.1.B. were effective. 

In large measure, the high degree of effectiveness was due to: 
(a) the selection of comparatively simple, low-cost, and easy-to- 
maintain technologies; (b) the direct and almost immediate 
linkage between the problem and the proposed solution; that is, 
the loss of productivity due to saltwater intrusion and the 
construction of a saltwater barrier; (c) the ability to 
demonstrate significant, short-term benefits to those 
participating in the activity; and (dl the willingness of 
community members to redistribute reclaimed and new lands brought 
into production on an equitable basis. 

In 1991 the U.5. Soil Conservation Service carried out an 
economic analysis of the soil and water conservation activities 
in The Gambia. During the 13 year project period, 1378-1991, the 
benefit-cost ratio was 0.76: benefits were less than costs, 
indicatin~ that the project was not economically viable over that 



time p e ~ F o d .  When the period of analysis excludes the danor 
~hase i r-.zeazing those expenditures as su;mk ccsts) and instead 
includes only the 14 year period from 11992 tcr 2006 (the break- 
even year), the benefit cost ratio is 5.18: each dollar expended 
--.turns over 5 ds:lars, which , is a very attractive rate of 
eturn. 

A .  I. D. , through SWMU, funded t h e  ini t i a l  soil and topographic 
surveys and desigal work requirled to c : s l ~ s  t r ~ c t  saltwater intrusirpl 
dams. A tractor was also prnvr-ded to 11nc11sen the soil used to 
conseruct the dikes and to transport erto:nes and cement used to 
conskrucc small spi'Llways . These ic i lial costs are substantial 
and prob:.t)l y not amenable to recovery f rsm poor rural villagers. 
Therefore, !:he prsgrar will probably never be financially self - 
susts-.nabr~; ir. t h 2  jense t h a t  these initial costs will be 
completely reerne by the beneficiaries 

As far ss  re: con:;trractian is concerned, the sustainability sf 
the program wtll depend on whether or not resources are maae 
available bb I - gevernment (or' a donor) to finance these 
substant i a  .,rpm front cash costs. It 1,; also possible, however, 
that the viIia?ers rh;mse.tves may be a1,i.e to cover a portion of 
these cosrs. .her-. lxtainly appears to be a willingness to do 
so in view c f  I h e  i lwr that the saltwater intrusion dams and 
other ~ n f s a s c x t c t u r ~  :':at have been constructed with A.I.D. 
ass.istai.ee aav A ,  ~3 dar been well maintained by the 
beneficiaries. 

A .  I .D. ' s efk'sri .~ at 2:" zngthening Gambian technical services have .- - \ been very sucsessrv, :r srms of the quality of technical 
personnel and svera~i ;3rformance. SWMTJ, in particular, 
represents one of tne more productive, technically capable, and 
dedicated services one 1s likely to encounter in Africa. 
However, the long-term sus+ainabiLity 02 this and other 
institutions requires adequate budgetary support from the GOTG or 
other sources to assure continued operation. Moreover, the 
retentioc of trained personnel in the absence of a competitive 
salary structure will be difficult. 

Soil and water conservation concepts, implementation procedures, 
and maintenance are replicable within rural communities, but the 
design of conservation structures requires technical expertise 
that cannot be found among the beneficiary populations. The 
complex nature of the design af saltwater intrusion dikes and 
retention dams places a premium on having a well-trained group of 
professionals, such as SWMU, available to design the structures 
and to supervise their construction. Ahso, in the early phases 
of implementation the technology requires substantial u p - f r m t  
costs. Therefore, the technology can be replicated, but only if 
resources are available to finance the front-end cash outlays and 
to fun& the cadre of trained professionals needed for the design 
and supervisory work. 
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A.I.D. 
k l k a l o  
A l k z l o l u  
ANTI 
B o l  ong 
CDIE 
C W  
cas 
Dabadel 
Dalasi 
EFPA 
FAO 
GARD 

GFP 
GOTG 
GPMB 
GTZ 
IRG 
K a f  c 
LOA 
LTC 
MFP 
MOA 
NCB 
NGO 
P m  
PBS 
SCS 
Stook 
Stover 
sm 
swu 
UEDP 
USAIB 

Agen~y for International Development 
Village chief 
Village council 
Agriculture and Natural Resources Project 
Tributary of a saline tidal estuary 
Center for Development Information and Evaluation 
Community Ressuxce Management Agreement 
Catholic Relief Services 
Household 
Gambian unit of currency 
Economic and Financial Policy Analyses Projec~ 
Food and Agriculture Organization 
Gambia Agricultural Research and Diversification 
Project 
Gambia Forestry Project 
Governmene of The Gambia 
Gambia ?reduce Marketing board 
German Technical Assistance Agency 
International Resources Group 
Village work group 
Livestock Owners Association 
Land Tenure Center 
Mixed Farming and Resource Management Project 
Ministry of Agriculture 
Improved maize variety 
Non-governmental Organization 
Program Assistance Approval Document 
Program Budgeting System 
Soil Conservation Service 
To stack maize stocks 
Maize stalks 
Soil and Water Management Project 
Soil and Water Management Unit 
United Nations Development Prcgram 
United States Agency fox International Developmsnt 
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In 1992 A.I.D. launched a new LO year, $22.5 million Aqriculturaf 
and Natural Resources (ANR) project. The Program Assistance 
Approval Document (PAAD) for that project describes a Ga 
environment in 1992 that is strikingly similar to that which 
existed in 1978, 14 years esrlier, when A.I.D. launched its 
initial efforts to reverse the trend sf environmental 
degradation. Mot only is the agricultural environment of 1992 
similar to that of 1978, but also the twin problems that cause 
that unsustainabie trend remain the same, or are worse: rapid 
population growth and drought. 

The vast majority of The Gambia's population depends directly on 
the country's natural resource base for food, energy, and income. 
However, the natural resource base has been weakened and degraded 
as a result of population growth (reported in the 1932 PAAD as 
3.4 percent annually and revised in the 1993 decennial Census to 
4.1 percent annually) and a decline in rainfall. 

The Gambia's p~pulation, even if it were growing at the 3.4 
percent rate, would double in approximately 21 years, and the 
country's population density 180 persons per square kilometer) is 
already one of the highest in Africa. The length of the rainy 
seasm and total rainfall have been declining in The Gambia. 
Rainfall reccrds for the Banjul area indicate that, for the 
pewid 1886 to 1968, 50 percent of the years were wet and 25 
percent were dry. In contrast, during the period 1968 to 2 9 9 0 ,  5 
percent of the years were wet and 75 percent were dry. 

Traditional resource management practices in The Gambia have not 
been effectively adapted to these two long-term trends. The 
result has keen environmental degradation which has had direct 
adverse economic consequences: 

8 The decline in rainfall has allowed saltwater to intrude 
more extensively into the Gmbia River valley, and the 
resulting salinlr3tisn of floodplain rice paddies has 
reduced the available land on which t~ grow rice. 

Q Deforestation has resulted in increased rainfall runof$, 
soil erosion, 13ss of biodiversity, and reduced soil 
fertility. 

0 Soil erosion and reduced soil fertility have led to 
decreased crop yields and to expansion of crop area at the 
expense sf the livestock sectcr. 

o Overgrazing and the displacement sf livesto-k onto marginal 
lands have resulted in rangeland degradation as well as poor 
animal nutrition and lower milk and meat production, 



A.I.D. has supported the development of The Gambia's c a c ~ r a l  
resource base, both in acpicuiture and forestry, since the E a ~ e  
1 9 7 0 s .  

Q In agriculture, W.I.D." support was provided primarily 
under three projects: the 1 3  year, $4,960 rnilliox S o i l  and 
Water Management (SWPI) project that began in 1978 and ended 
in 1991; the $9 nillion Mixed Fanning and Resource 
Management Project (MFP) which began in 1972x-d ended in 
1986; and the $16.3 million Gambia Agricultural Research an3 
Divezsification (GARD) project which began ic 1986 an 
in 1992. 

e In forestry, A.I.D,'s support was provided primarily under 
the $1.575 million Gambia Forestry P r o j e c t  (GFFI which a l s ~  
began in 1 9 7 9  and ended in 1986. 

In October 1993, 15 years after the first of these activlzies w a s  
initiated, a four-person team visited The Garbia to assess the 
ecvironmexta1 inpact of A.1.u.'~ s u p p x t  of sastainable 
agrlcclture and forestry. The team was comprised of two 
economists, one of whom focused on the forestry sector; an 
agronomist who focused on the sustainable agriculture sector; ax5 
a social scientist who covered both sectors. The results are 
summarized i11 zwo reports, this orx on sustainable a g r i c ~ l t q ~ r e  
and a conpaniox report on forestry. 



A .  Degradation sf Cultivated Eanda in The G 

egradation in the Gambia, as In msch of t h e  wer-dry t r s g l c s  
of West Africa, has came about becaase sf iscreases iE Luaaz ~6 
animal pop~lations. For example: devegztation is cazsed by  
increased need for ood for fuel and building materials; 
reduction in biomas and vegetarive cover on rangelacds is ta~se5 
by ~ncreased grazing pressure fron larger her& sf cattle, s:ae~g, 
and goats; and increased soil erasion, Puss of soil organic 
matter, and decreased soil fcrtillty is caused by shcvter  or crx -  
exlste~t fallow periods and improper faraing kechni 
cultrvated land. These are all factors &ich have res~lced iE 
degradation sf The Gambia's watersheds. 

Reduced rainfall and reduced water retenzioa have had a ser icds 
effect on agricultural production. Sicce t k e  Sahliaz drougt.zs 
in the early 3970s  the annual rai~fall. in The G a ~ & l a ,  as i n  m r ~  - - 
of the Sahel, has declined by a b u t  25 percenc. R e d u c e s  rainfa,& 
by itself would be a serious problem. B G ~ ,  reduced raizfall azd 
increased water runoff caused by Land ciegradatioc have corLblne5, 
to diminish the source of fresh water for iowiazd swacps and :c 
lower water tables in the lands adjacext to the s w a r p .  W l z : ~  
less fresh water flowing Ints tke swamps a ~ d  w G c h  J o w e r  water 
tables, the saline water fron t x  estuary and bclcsgs >as .. 

C intruded: f ~ r t h e r  i dand ,  oftentimes red~cing rice yieL5s. 



addition to yield reductions, many commu~,ities have experiensced 
significant reducsisns in their cultivatable area. 

The evaluation teas1 looked carefully at three A.1.D.-funded 
agricultural projects in The Gambia which were judged to have 
companents related to sustainable agriculture: t h e  S 
MFP, and GARD. The team focused on the S project ?XXXUs@ <every 
component was targeted directly toward en ronmental degradation, 
whereas the ocher two projects included many activities which had 
oxly indirect envixonrnental impact. However, NFP and 
examined as appropriate. 

The S W  project had three broad goals (A.I.D., 1988): 

Q Halt and reverse environmental degradation due to 
traditional cultivation practices. 

0 Stabilize andlor increase production of food, forage, wood, 
and cash crops, and reduce susce2tibility to drough~ and 
ocher weather variations. 

Q 3evelop tk2 institutional capacity of the GOTG to deliver 
e&acation;l, technical, acd material services in soil and 
water macagenent to the rural population. 

The specific purposes of the project as stated in the S W  Project  
Paper Supplement {A.I.D., 1988) were: 

0 Establish a Soil and Water Management Unit (SWJ) w i t h i n  the 
Ministry of Agriculture (MOAI . 

(0s Develop technology for improved agricultural and pastoral 
methods consistent with Gambian abilities and resources. 

e Trair. Ga~bian soil and water management specialists and 
agricultural assistants to apply solutions to soil and w a t e r  
problems at national and village levels. 

Thus, the principal st~ategies that A.I.0." S project used 
were to develop conservation technologies, strengthen government 
institutions witnin The Gambia to carry out conservation 
activikies, and train technicians to assure local capacity, 
USAIC/Eznjulf s funding for the SWM project was $4 - 9 5  millioc fron 
1978 to 1991. 

The approaches taken to develop and introduce technologies under 
MFP ar.d GmD were quite different from those of the SWM pprc-jest . 
MFP supparted a potpourri of activities, including research, 
agricukural extensioc, institution building, i ~ p t  supply, 
farmer surveys, and on-farm demonstration. li worked osl a wide 



range of technologies t~ cover many different types of farmers 
and farming systems - -  cattle herders and owners, worner. growing 
lowland rice for household subsistence needs, men growing 
groundnuts as a cash crop. GARD, in notable contrast to MFP. 
focused very narrowly on strengthening agricultural research 
capacity. The goal of the project w a s  not to develop and promote 
new technologies t o  increase production or make agriculture more 
sustainable, although in several instances the project staff 
engaged in activities in s~ipprt of that goal. 



The evaluation findiqs reported below are organized as follows: 
Part A concerns program implementation; Part B concerns prcgran 
impact; and Part C concerns program performance. 

This section assesses the relative importance of four specific 
strategies that are typically associated with successful 
sustainable agriculture programs: (a) technological change; Ibt 
awareness and education; (c) institution building; and (dl the 
policy environment. In order to assure comparability, the 
relative importance of each of these faux strategies was assessed 
in the other CBIE-sponsored country studies on sustainable 
agriculture as well. 

I. Technologicaa Change 

This section focuses on the technologies bnd improved practices 
that were introduced in The Gambia under the SWM project, because 
it was the longest-running and most comprehensive of the three 
projects. MFP and GARD are cczered at the end of this section, 
although in less detail than the S W  project. 

Soil and Water Management Technologies: How They Work 

One of the stated purposes of the S W  project was to "deveksp 
technology." Based on a nuder of existing conservation 
tecknologies, the project trained GCTG staff in SWRJ to design 
conservaticn measures for village watersheds, provided the 
equipment needed to carry out those designs, and developed ways 
tc make villagers and extension workers aware of these 
technologies. 

SW: has four technologies which are the key tools it uses to 
prevent land degradation in The Gambia: (a) salt intrusion 
dikes; (b! water retention dams; (c) contour berms and contour 
plowing; and (d) grass waterways. The dams and dikes are used in 
the rice producing areas along small ephemeral s t r e a m s  t h a t  run 
into the river Gambia as well as in the swamp lands at the mouths 
of the streams adjacent to the saline estuaries of the river. 
The contour berms and contour plowing techniques are targeted for 
upland fields devoted to millet, grain sorghum, corn, peanuts, 
and other crops. Each technology and what it is designed to do 
is described below. 

Dikes Stop Salt Pntruslsn in Swamp Rice Lands :  The salt water 
intrusion dikes have proved to be very effective structures to 
reduce soil degradation in the lowland rice swamps next to the 
boiongs. They stop salt intrusion by impounding the runoff water 



at the mouth of the small streams flowing into the bolongs. This 
raises the fresh water table in the swamplands farthest from the 
bolong and flushes out the salts and reduces the salinity of the 
soils closest to the bolong. 

Village surveys and visits with farmers indicate an immediate 
change in the first season after salt intrusion dikes are 
installed (Table 1). The higher water table caused by the dike 
reduces water stress and helps to increase rice yields in the 
swamp areas away from the balongs,  In the cuhtivated swamp areas 
adjacent to the bolongs, farmers find that lands taken out of 
production due to salinization can be cultivated again. 

Water Retention D m s  in the Lowlands Capture Rainfall Runoff: 
Increased land degradation, which results in decreased rainfall 
infiltration and moisture conservation, along with reduced 
rainfall bevels in the last 15 years, have caused water tablies to 
fali in the valley bottoms of small streams in The Gambia. Many 
of these valley bottoms, which had been used for rainfed (uplanil 
rice production by women villagers for many years, have been 
marginalized. Rice grain yields are lower, due to lack of 
moisture, and the risk of crop failure is greater, 

Water retention dams help to solve this problem by impounding 
some of the water that flows into the streams immediately after 
it rains. This raises the water table which creates some 
additional areas for flooded rice production closest :o the dams 
and increases m~isture availability for rice production further 
from the dams. Water retention dams do not produce resulrs as 
dramatic as salt intrusion dikes, because farmers do not benefit 
from increased land area that results from reclaiming saline 
soils. Nonetheless, the site visits and surveys indicate t h a z  
farmers do realize positive benefits from the water retention 
dams (Table 1, p .  21). 

Contour Berms Control Upland Erosion and Rainfall Runoff: S 
has installed contour berms and promoted contour farming sc 
cultivated uplan6 fields at many sites. These fields, which are 
plowed and planted every year, are cultivated with millet, 
groundnuts, grain sorghum, and maize and are very susceptible ZD 
soil erosion caused by heavy rains and high runoff. The conzacr 
berms, which are mounds about one meter high and two or more 
meters at the base, run along the topographic contour of the 
field. They stop water from flowing downslope and allow rainfar: 
runoff that would normally be lost to infiPt e into t h e  soil., 
The contour farming techniques promoted by S wf.,kh are 
standard conservation recommendations worldwide, cansist rnamly 
of plowing and seeding along, rather than up and dow, rhe sfo2e. 

Although the labor needed to build the be s is about the saxe as 
that needed for dikes (Dikes are somewhat larger than berzs, kxt 
usually more berms are needed.), farmers dc not experience the 



d r - a n a ~ i c  increases 11.1 yliel.6 char they  da as a reqult o f  salc 
i n t ru s io f i  d i k e s  and water retenbion dams. In gt~nera l ,  the 
investmerst of t i m e  and effort to construct cGlntour berms has a 
long-term payoff and therefore is of less interest to farmers, 
The exception to this observation occurs in areas whe:co there 
have been problems with heavy rainfall runoff, severe soil 
erosion, flooding of villages, and damage to roads following 
hew-f rains. For example, farmers at Njawara w e r e  enthusias~ic: 
about contour berms because they halted severe gully erosion t h a t  
contributed to flooding in the village, whereas farmers in 
Sintet, where flooding was not a problem, saw little benefit iron-. 
building contour berms (Table 1) . 

In general, when farmers install a series of contour berms along 
a slope, nct everyone receives the same benefit. Even though 
everyone on the hillside may work to install berms, usually the 
fkrners at the bottom of the hill benefit the most because they 
have the most erosion in their fields. 

Grass Waterways Prevent Gully Erosion: S W J  has also promotes 
and installed grass waterways at a number of sites in The Garrbia, 
Grass waterways, which usually are built along with ccncour b e r m s  
o~ up;and fields, prevent soil loss and damage to fields by 
stopping the gully erc.:ion that often accompanies heavy rains. 
Prozecting the waterways usually involves planting grass, whirb- 
covers the soil and holds it in place. Where gully erasion is 
severe, it is necessary to build small dams, usually with rocks, 
to protect against the erosive force ~f rapidly movin9 wacatr, 

As ir, the case of contour berms, farmers do not receive an 
inmediate significant benefit from their 5fforts. Likewise, t h e  
bezefits are mainly to those farmers w h o  have fields ac the lower 
end of the gully, or those with houses in the flood path. As 
sxck. farmers at the upper portion of a watsrway are oftenti=es 
less enthsiasric about establishing and maintaining the:.., a26 
S W Z  has not had as much success with their adoption. 

Summary: Salt intrusion dikes and water retention dams a r e  
generally very effective technologies to reclaim saline soils and 
to combat lower water tables for areas under 00th lowland and 
upland swamp rice production. Most communities found that the 
structures made it possible t o  farm land tha t  had fallen out of 
production due to salinizatisn, low water tables, or reduced 
rainfall. The results from the structures are quite striking, 
and SbWU estimates that, within one or two seasons following 
construction, rice yields increase by 108 percent, froz 3 . 3  c o  
2.7 tons per hectare. During the eva uation team's f f i l  v i s i t s ,  
many farmers commented that all or significanz portiscs of t h e ~ r  
swamp rice land had gone from litt'e or no y i e l d  back to y i e i d s  
In t h e  1 ta 2 tons per hectare range withi2 one seascn. 



conservation practices as it has with rekabilitario~ of sali-e 
soils in the lowlands, several communities have implemented 
upland conservation programs. In some inszances- especially 
where Farmers see the value of the contour berms, they have made 
significant changes in their upland farming practices, 
notably the adoption of contour plowing. In other instances, eke 
contour berms have been ignored and famers continued to plough 
up and down the slope, thus destroying the contour $ e m  and 
aliowing soil runoff to continue. 

There are two key features of the tzchnologies used by the ShW 
project, especially the salt i n t r w  on dikes and water retention 
dams, that make them very appropriase and have contributed to 
their being enthusiastically adopted by famers. Firs&, the 
concepts behind the direct effects of the tecnnslogy ired~ceii 
soil salinity and higher water tables1 are relatively easy fsr 
farners ~o understand. In several cases, famers had tried to 
bull6 5ikes on their om or had seen them elsewhere and 
understaod how they worked. Second, the dikes and dams are easy 
to aaictain. Maintenance does not have co be done very oftes, 
acd ir requires only a shovel and ssne labcx. 

As suggested above, the approaches taken ta develop azd intreckice 
tschcolcgies under MFP and GRRC were quite different from those 
of the SWM project. MFP supported a poqtp=>urzi of activities a ? I  
worked on a wlde range of technologies to cover nary differen: 
types of farners and farming sysrens. This approach - 5  differezt 
f r x  that of SmW, which focused mesz of its wcrk cx contour 
bexs and contour plowing for upland fields and salc intrusioc 
barr~ers and water retenfion darns for lowland rice fields. 

Beca-~se MFF covered so many technologies ar2 croppicg systens, it 
is difficult tc fixd a single teehnclogy or farcicg systea where 
it had a striking success or impact that improved agr~culturaZ 
sust~inability. The promotion of imprcved maize varieties, for 
w h i c k X F F  is frequenzly crediteds, does nos increase the . -  
sustainability of agriculture, at least not as directly as so:~ 
erosion cantrol and the technologies pramoted by SWJ. Likewise, 
s~pplernentary feeding of confined livestock, maize stooking, use 
of groundnut hay, and composting, which were "already existing" 
technolsgies promoted by MFP, either have nct been a d ~ p t e d  very 
widely ar have not had a very direct effect on the soil a d  
vegerat ive rescurce base of The Gambia. 

'Ic should be mentioned, F~wever, thaz she Improve5 Eaize 
varieties so widely popularized and dlsaerninaced bl- M?? w e r e  
developed befcre MFP was impleme~ted. 



agricultural research capacity. The goal of the project was not 
to dzvelop new technologies to make agriculture more sustainable, 
although in several instances the project staff engaged in 
actlxities in support of that goal. GARD1s impact on technology 
development was to train people and build an institution which 
would have the capacicy to develop and test new technologies, and 
thus to promote sustainable agriculture in the long-run. 

The approaches taken by the MFP and G M D  projects make it 
difficult to attribute the development and dissemination of 
sgstainable agriculture technologies solely to them. However, 
the evaluation team identified many "concepts and approaches" and 
"components of technologiesn introduced by MFP and GARID which 
were l a t e r  more Eully developed and used by the government, 
either alcne or in collaboration with other danor-funded 
projects. Far example: 

@ XFF used a '"field orientation" when it worked with fa-mers 
which provided a model that subsequent programs adopted. 

u A l t b - q h  MFPrs efforts at on-farm testing and demonstraticc 
were flawed, the concepts of "trying out" new techwologies 
cnder farmers-conditions and getr"ing their "feedback" 
prosaced valuable lessons that were adopted by subseq-~ent 
prajects ( m o s t  notably che liT33Pis Rangeland and Water 
Development pro jec t  based in Dankunkr:) . 

Q The in teg ra t ion  of livescock and crop agricult~re, so v i t a l  
to sustainable agriculture, was an i m p r t a n t  theme 
introduced by MTP and Later developed by 
encouraging and strengthening intexdrsciplinary research. 

8 Rescurce management concepts, especialfy srudies on range 
bxrcing, were introduced under MFP and GmD a ~ d  have bee- 
inclxded ir subsequent work supp~rced k q -  ocher decors, 
inclxding the Gambian-German forestry p re jecc  and t he  L%Z?'s 
diary project. 

2 .  Awareness and Education 

National-level Activities: SlWU took various steps to pronote 
awareness of the importance of soil censervation. I t s  activiries 
included: (a) hosting soil conservation and environmental. 
education conferences; (b) producing supplemental readers or 
environment and natural resource csnservatien for primary 
schools; ie)  sponsoring an exhibit at The G ia Nat ima l  ' W S S i J ~  

{The museum receives aboue 36,000 visitors year. 1'; 
id) developing an informational video describLAy The Ga;akia8s 

'Peace Corps volunteers assigned to SWMU assisted with this effort as weti as w f h  the pr&dt ;~~n  of the 
pnrnary school materials. 



soil and water conservation problems; (e) producing brochures and 
posters on soil and water conservation anG tne environment; and 
(f) presenting lectures on soil and water conservation at Gambia 
College. 

The evaluation team was not able to assess the effect that 
awareness and education activities had on changing people's 
attitudes and behavior. Ho ?ever, these and other activities had 
created a general awareness about S W 4 s  work. All sf the key 
informants as well as people outside of government, mostly in the 
urban areas near Banjul, were very familiar with S W ' s  work and 
generally had a favorable opinion. 

Cornunity howledge sf SWMU8a Capability: Based on the site 
visits the evaluation team found that community adoption 
required: (a) an understanding of the potential of dikes an3 
dams to increase productivity and reduce damage from flooding and 
soil erosion; and (b) an awareness of S M ' s  capacity to provide 
technical assistance. Most communities learned about the 
potential cf salt intrusion dikes and moisture retention dams 
through observation of nearby communities and previous experience 
with dikes and dams on their own lands. Mast communit<es found 
out about SWMU1s capacity to provide technical assistance t h r ~ u g h  
SWML's extension workers. Occasionally, they learned by 
observing SWIY;U collaborate with nearby villages or through radio 
programs on agriculture. 

In the case of contour berms, contour farmin?, and grass 
waterways, S W 3  had to take a more proactive approach. Where 
villagers requested dikes and dams to improve their lowland rice 
production, S W J  emphasized the need to control soil erosion and 
excessive rainfall runoff on uplands in order to get the full 
benefit of the other structures. Where villages had problems 
with excessive flooding, it was much easier for SFRJIU to help 
fzrmers become more aware of how upland conservation structures 
work anC what the benefits of building them would be. 

3. In~titution Building 

A.T.Dels investments in sustainable agriculture in The Gambia 
have had a net positive effect on the environment and on the 
sustainable management a£ natural resources. Experience in The 
Ganbia clearly demonstrates the importance of national and local 
institutional capabilities in creating the conditions that favar 
the adoption and replication of practices in sustainable 
agriculture that in turn lead to positive socio-economic and 
environmental impacts. A.I.D. has provided critical support for 
the creation of a governmental technical service responsible for 
the conservation and sustainable developnent af The G a * i a R s  sci l  
and water resources as well as the development of a national 
agricult~ral research capability. This section discusses 
instit~tion building at the national and local levels as well as 



resource and land tenure systems in The Gambia. 

National Level Institutional Strengthening 

SWMU owes its existence to the joint efforts of A.I.B., the U.S. 
Soil Conservation Service (SCS), and the GOTG. Created under the 
SWM projec,, SWMU benefitted from Icng-term technical assistance 
provided by the SCS; extensive training of Gambian specialists, 
technicians, and field staff; and the provision of needed 
equipment, machinery, and materials. SWMU was estabZished to 
halt and reverse the decline in agricultural productivity due to 
loss of topsoil, increased flooding, and the salinisation of 
soiis from salt water intrusion exacerbated by decreased rainfall 
and drought conditions. 

Thro-~gh the construction and replication of four basic types of 
conservati~n structures - -  saltwater intrusion barriers, water 
reEec~ion dikes, contour berms, and ~rass waterways - -  S has 
bee- able to improve directly nearly 2 percent cf the estah area 
un5er  cultivatien in The Gambia (Updegraff, p. 7 ) ,  while arnass5nq 
strong popular interest in eontinurng to expand the areas brought 
cnder improved soif and warer management practices. Indeed, 
reqqJests for assistaxe greatly exceed SWJ' s capac i ty  tg; 
u : d ~ r t a k e  new projects given its present s t r u c t u r e ,  t h e  absence 
of decentralized field offices, and budgetary constraints. 

A.I.D. also played an important xcPe in the development of a 
national capacity in applied agrlcuftural research. 30th MFP ax5 
GA7.3 contributed to the development and disseminatioc of 
agricultural technologies and practices that have hzd a lasting 
effect on Gambian farming systens, while institutionalizing a 
s y s : ? ~  for managing agricultural research activities- Among che 
key contributions ef thesc projec~s are she broad adoption of 
iaproved naize varieties and t he  elevation of t h i s  croc  fro^ 
snail-scale praducticr ;  for immediate hw:sehoEd cons-mpticr, to r k s  
status of a major cash crop.  MFP also made important 
contr;butions in the a r e a  sf integrating livestock and crop 
production systems, the improvement of range conditions and range 
management, and the utilization of crop residues, especially 
maize stover, as dry season fodder. 

Tec-bical Assistance: One of the factors contributing to the 
success of A.P.D.'s suppsrt for S was the seleetioc of 
co~petent and committed technical rs during the c r i t i c a l  
e a r l y  phases of its ecLablishrnent. S s t a f f  eonfirn chat the 
presence of a highly experienced, field-oriented, s o l  imd water 
conservation specialist provided invaluable o n - t h e - j o  
opportunities while establishing a clear production orie~tatien 
for the service from the beginning. Gambia2 specialists 
returning from degree training in the 3.5. w e r e  able tc app:y 
their new skills and knowledge in a ha~ds-on environment while 
benefitting from the advice and experience sf the seniar 



expatriate technical advisor. 

Similarly, technical assistance personnel provided under G M D  
concentrated their efforts on building a national capability and 
ens~ring the sustainability of their efforcs through close 
collaboration with their Gambian counterparts. While this 
approach may not yield the same level of tangible outputs as the 
more traditional approach of a semi-autonornous project with its 
own staff, resources, and activities (as was done under MPP), the 
lon5-term impact on capacity building is generally higher. 

Training: A key factor in strengthening institutional capacity 
is the upgrading of human resource capabilities. A.I.D. has 
included strong training components ir, all of its activities in 
sustainable agriculture. Training has involved the full range of 
skill development including long-term overseas degree programs, 
medium-term technical diploma progracs, naticnal training through 
Gambia Colleqe, specizlized workshops and seninars, and carefully 
structured on-the-job training with both national and expatriate 
specialists. 

The results overall have been very positive. By far the majority 
of trainees have returned to apply their new skills in their 
departments of origin, or in some cases, in related technical 
services. Of the 19 Gambians receiving degree and diploma level 
training during s h e  initial phase of the SWM project, 15 of them 
were still working with S W  in 1988, three had been seconded to 
other agricultural divisions or projects, and one had recired 
from public service after serving as the unit head for over one 
year following his return from M.S. level training. 

The three-year extensi~n granted to the S W  project in 1988 
allowed eight Gambians to be sent to the U.S. for B.S. level 
training. All eight have since returned with their degrees. 
Focr are currently working with S W J  while the other four have 
been named as Eivisionai Agricultural Coordinators under the 
Department of Agricultural Services. As of 1993, all but two of 
those receiving B.S. level trainicg during the fife of the 
project and one of the diploma-level trainees were still with 
S W d  or a related government service. 

Similarly, the majority of those Gambians trained under MFP and 
GARD now occupy senior public service positions in their areas of 
specialization, or are actively applying their skills in the non- 
governmental and private sectors. Five sf the 14 Gambians 
trained under MFP are working with NGQs (CRS, Freedom from Hunger 
Campaign), international research centexs (International 
Trypanosomiasis Cecter), or development projects in The Gambia, 
Among those who have continued working in the pxbhic sector,  one 
has been appointed as the principal planner for the M i n i s t r y  of 
Natural Resources, one is the Director of the S a p  Research 
Sta:lon, and another is t h  head of the Range Unit of the 



Department of Livestock Services. Fo~rteen B . S .  degrees and 
seven M.S. degrees were earned under the GARD project. There 
were also 75 short-term trainees, and 1,180 in-service trainees. 
Of the long-term trainees, 79 percent have returned or are 
expected to return to public service in the MOA (Implementing 
Policy Change, p. 20) . 

Mazagclmnent Support: While A . I . C .  has invested considerable 
resources in strengthening technical capabilities, both human and 
material, it has been less attentive to the importance of 
management and administrative capabilities. With the exception 
of the Program Budgeting System (PBS) introduced under GARD2, 
A.I.D. and other donor organizations have done little to improve 
the capacity of senior technical specialists to discharge 
effectively the often weighty and time consuming administrative 
tasks that are part of the responsibiliey sf a section or u r i t  
head, director, or administrator. Senior Gambian technical 
specialists confirmed that a major impediment to performance was 
the lack ~f personnel trained in office and personnel management. 
One official strongly recommended that all senior staff, 
especially section and unit heads, receive specialized training 
in management. This would lead to improved operation of their 
organizations while freeing time for the technical specialists to 
apply their skills in the areas in which they were trained. 

The need for management training was recognized in the final 
evaluation of MFF which stated that "Perhaps more important than 
these [technical fields], however, the Ministry of Agriculture 
needs staff at several levels who are trained in management and 
administration. This skill area deserves the highest priority in 
the near future" (Fulcher, 1986, p. 56). This is not yet a 
"lesson learned" by all project design officers throughout the 
Agency. The project exemplifies the point. Despite clear 
shortcomings in management capacity in the key ministries and 
departments involved in agriculture and natural resources 
management, the ANR project design does not incfude a capaclty 
building conponent for management and administration. Instead, 
the focus is on policy reform which is of value only if the 
policies are implemented and enforced. The critical shortage of 
management skills on the part of senior and mid-level Gambian 
officials may well place the impact of refom in jeopardy. 

Local Level Institutional Support 

A.1.D.-supported activities have also sougPt to include and 

'The 2BS is a management tool used Ly qdministrative units 
to plan, budget, and monitor program expenditures in a rmre 
rational manner, thereby allswing for a more effective 
determination af funding needs and evaluation of the impact of 
program expendit~res. 



enccurage the participation of local institutions and 
populations. Local institutions were used to transmit 
information and to mobilize labor and other resources for 
carrying out specific activities; however, Little attention was 
given to strengthening institutional capabilities or involving 
these institutions and local producers in the design, 
implementation, and monitoring of the activities in which they 
were to participate. 

A critical facter associated with the success of a program is the 
degree to which those who participate in producing and managing 
specific goods or activities see themselves as being the 
principal beneficiaries cf the activity. The irnportancs sf this 
linkage (or lack thereof) between participating in an activity 
and benefiting from such participation is clearly illustrated in 
The Garnbia. 

Effective Linkage: The Case of Soil and Water Conservation: 
Local institutions such as the a l k a l o l u  or village council, t3e 
kafo {a traditional association for mobili~ing labor used 
effectively by women and to a lesser extent by men), specialized 
committees such as the Village Development Committee or 
Conserva~ion Committee, and traditional authority as represented 
by the person of the a l k a l s  have beex involve 
in sustainable agriculture activities support 
organization of participation took a variety of forms, depending 
oc the specific capabilities and purposes of the local 
institutions involved. In all of the sites visited that ine luded 
saltwater dikes, respondents affirmed that "everyone" 
participated, including older men and women, members of the 
founding lineage, the village headmen and their families, and 
other notables. In one village, the egalitarian nature o f  
par~icipation was underscored by one respondent who noted as 
proof that "even the Imam worked." 

The critical factor explaining widespread participation in the 
reclamation of swamp lands by building saltwater intrwi.cn 
barriers w a s  the decision made by the communities to distribute 
benefits in an equitable manner among all participants. En 
effect, each adult woman received at least one plot  for swamp 
rice cultivation in the area reclaimed by the infrascructura. 
This meant that even family would benefit, and that the benefit 
in question would be one that was shared by a91 those within the 
domestic consumption unit In each site visited, respondents 
confirmed that there were no groups or individuals who w e r e  c l e a r  
losers or who were systematically denied equal access to 
benefits. In some cases, such as Tendaba, Njawara, and . - Ke~hujeh, 
even "outsiders" - -  such as residents of neigbberirq vlllages or 
recent wives brought from other areas - -  were given plots. 

r In those cases where participation was Isw during constxuction o- 
the infras~ructure, maintenance was more problenatic and Eke 



sustainability of the actlvity is placed ir. question. This was 
most evident in the case of conrour berms and may be Pi~ked tc 
factors such as the lack of significact short-term benefits in c 
the form of increased production and the spatial organizacior. 0- 
landholdings which may have made contour plowing and planting 
inefficient from a labor standpoint. In contrast, the 
establishment of sa'twater intrusion barriers generally elicited 
widespread interest and a willing commitment of labor by che 
entire village community. 

Ineffective Linkage: The Case of R a n g e  Maag ent:  
different experience was revealed in the case of improved grazing 
plots initiated by MFP. Plots of varying size but usually of 0 .5  
to 1.5 hectares were established to test improved forage aad 
grass varieties, def~yred grazing, seed mu?riplicatior.. and c r q  
residue feeding programs, among other activities. The village 
instizution selected for participation was the Livescock Omers 
Association (LOA) .  LOAs were an existing organizational for-, 
encouraged by the government for the marketing o f  livescock. 
Afrer explaining the proposed activity, the local headman was 
asked to designate a site, and local LOA members were asked to 
provide labor for building the fence around the site. MFP w c L J  
provide fencing materials and grass seeds !or seedlings) rc 
transplant. LOA members were responsible for preparing rhe 
field, digging t h e  post-holes, planting or rransplanting the 
seedlings, and maintaining the fence. Management of the ra-ge 
plot, for example the opening and closing of the gazes and 
deterrnlnacion of access, seems to have been left to 2224 nenbers 
as well. 

* - 7  At the tine this activity was introduced, LBAs were especza,iy 
oriented toward cattle owners who were generally men. Razze - ., 
rescurces, on the other hand, are a common geod open to ar-. 
Goats and sheep. often owned by women,, as well as cattle all ha5 
access t3 pasture resources. The improved range plots appesred 
to be no exception. During the dry season when pascure sesoT.ixces 
were low, the gates of the improved range piocs were opened -. az6 
all who had animals in the area were allowed to enter. ie she 
case of one site, this extended to livestock owners fron 
neighboring areas as well. Since livestock numbers qz ick ly  
exceeded the carrying capacity of the smaii trial plots, 
overgrazing occiirrrd and in some cases destroyed the trial 
varieties. Since access to the common resmrce was not 
controlled, there was no way to maintain a clear linkage betwee: 
participation and benefits. When the fensis fell into disrepair. 
l i t t l e  if any effort was expended to maintain them, again due 
largely to the lack of a clear incentive to participate. 

A r  the sites visited, the range plots had no t  beex maintaiced a22 
did not appear to be in use for deferred grazing, axd accordirg 
to kncwledgeable ministry sources this was true in aast rases. 
Nc In=tiatives appear to have been made to spread the cse of =he 



c d - X  3Ur.eX-5 improved grass varieties, despite recogzition by lives----' 
that some of the cest varieties were very g o d  f3r p r c v l 5 h g  ST;; 
seasan pasture. A common explanaticm for the failure of =he 
range p i s t s  was t h a t  the fence had fallen d a m  andiar t h a t  the 
grass varieties had been killed by overgrazing. 

There are a number of factors which con~ributed ~o the f a i l u r e  s? 
this i~tervention. 

e The demand for the activity came from outsi 
that was to benefit. 

o L i t t l e  ac tua l  contribueioa w a s  required or expezzed $f ~ k m e  
who theoretically were to receive che benefits !the LOA 
me~.bers~; most inputs were provided by the pzsjec~~ 

e There did n a t  appear to be a sastained public e d s c a t i c ~ ~  a-5 . . extension effort integraied with rhe actrvzsy. 

o Notkin5 was dene to strengthen the capacity of z 9 s e  w.P-2 
used t h e  range to manage its Lse effectively. 

The c b i c e  of institutions, whnle seemdzg;y a p p r q r i a t e ,  
d l5  ~ o t  carxzspond with the populatio~ of ressurce users. - & -  $ &*-s  
made It difficult Lor the loca l  LOA zo contrcl access tc rh? 
ixprove5 range plots and to establis3 a clear linkage Setwe~zz 
participation and benefits. 

Land and Resouree Tenure Syst 

Kztional a ~ d  local inszi:utions ca- be zocsldered Ear c ~ B y  r2  
term of their orgaclzational form but alsa in terns of agres5 
upon r z l e s  and behavior. The institution oi l and  a d  xesaurce 
tenu-e is inexzricabiy linked to agricultural sustainabF19cy, a25 
A.I.D.'s programs in The Gawhia are addressing t 5 l s  re lac ion^^:^ 
in innovative ways. In response to the growing awareness t h a t  * - popular involvement in resources management is necessary to nait 
an6 reverse the rate of natural resource degradatiex, a number of 
pilo: e f f o r t s  have been initiated to enhance cornunity contral 
over key resources. 

erience: The longest such experience in The &*La has 
ace under the P-supp~rzed Rangeland an5 Warer 

Developnert Project (1986-1992) in Dankunh a3d Niamica West 
districts. F r o m  its inception, this project 5as ez@asizeS 
camnxzity participation ia the managemen2 of the coxno= razTe 
area used by livestock omers ic the two districts, a& t h e  ~ 2 3 e 1  
is being adapted for other areas. 



SW43 has made Comxunity Resource Managenenr Agreeme3ts (CRMAs a3 
inpcrtant part of its approach toward working with comm~nities. 
Although these agreements are not written, they are formal 
understandings and their use is a necessary precsrsdition f o r  SXGJ 
to work with communities. By 1992 S had negotiated 1 3 3  
agreements, 101 for upland stabilization and 32 for lowland 
rehabilitation IDeCcsse, 19923 . 

The German technical assistance agency (GTZ) and the GOTG 
initiated pilot activities in the area sf community forestry in 
1989, and in 1991 a community forestry management agreement was 
signed by the community of B r e f e t  and t e CWX. Along with the 
a3~thority to manage the forest, the agr rovides special 
exonerations from forestry license fees, i ts  the granting 
of licenses to outsiders, and confers the right to collect and 
manage revenuzs generated from the  sustainable developmens: of ",he 
forest. 

The .Eih'R project has given special priority to t he  establishmen: 
of wrlcten C M s  in farestry, agxicu;ture, and range management; 
ILrinex B provides an example of a CRMA. The C M  is viewed as a 
key instrument allowing communities tc assume management control 
of, and benefit financially from, local land-based resources. 
The adopzion of this instrunent reflects a fundamental change, sr  
evoiurion, in A.1.D." percepttion of the role of rural 
p o p d a t i o n s  in resolving environmental conflicts and haPtirig 
degradation of the resource base. The focus has changed from 
slaple parzicipation ro local management and empowerment. 

future Iwplicationa: Land tenure systems in The Gambia are 
similar in structure to those found throughout much of West 
Africa. Founding lineages hold primary raghts to land areas t h a t  
were unclaimed upon their arrival- Land is granted to new 
arrivals in the form of an outright grant 0% e ~ ~ a l - 2 e ~ t  x=f=Jct,  
a long-tern loan, or a shorc-tern loan. L a ~ d  is also h e x i  by ~k 
extended family unit, with collective fields being farmed by a:; 
hcusehoid members and individual plots assigned to men and wornez 
for their own production activities. Within this general modieP, 
there is substantia?. variation by region and ethnic group. The 
important feature of Gambian tenure is its flexibility. Studies 
conduered by the Land Tenure enter (LTC1 at the ZBrPiversity of 
Wisconsin have found that Ga ian customary tenure systems ' I .  . 
are not static but show eons erable flexibility in respo~dlng tc 
needs for rule changes created by increasing population 
&nsities, new technologies and new markets" (Bruce et, az., p. 
5 ) .  Tenure specialists at the LTC have rece 
acceptance of an adaptation model sf tenure evolutioa rather tkac 
the replacement of customary tenure with state-conferred tenure. 

The use of CRwAs, which are agreements between resource users an5 
the staze, will tend to reinforce the rights and a~thority oZ 
cozmuni~ies and organized groups over resmrces specifieci in she 



agreement. I f  properly rmaged, this may lead to enhanced 
security of tenure, increased investment in the sustainable 
development of the resource base, and improved productivity. 
These agreements and resource management plans nay also serve as 
grounds for the granting of long-term 199 year) leases over a 
clearly defined area to the institution which has been conferred 
authority in the agreement. This is one approach undsr 
consideration by officials in the Department of Livestock 
Services who see the eventual obtainment of a formal lease as a 
means of protecting range resources from being converted into 
agricultural or other uses. A.I.D."s support for the development 
and monitoring of CRM;rs represents an important contribution t3 
the reduction of environmental degradation in The Ga 

4 .  Policy Environment 

The policy environment is oftec a cr i t i ca l  factor associated with 
the success or failure of environmental programs in t h e  area of 
sustaicable agriculture* In The Gambia, the economic policy 
envirocnent, in particular, changed dramatically between 1978 acd 
1993. 

In 1998, when A.I.D. began supporting soil and water conservaticz 
activities, the government regulated much of the economy, 
including the large [in employment terms1 agriculture sectcr. 
The Gambia Produce Marketing Board (GPMB!, a parastatax, was the  
sole importer of rice (the preferred cereal throughout much af 
the ccuntryf and the sole buyer of groundnuts ;%he country's main 
foreign exchange earner). The government also  regulated the 
prices and distribution of agricultural inputs (such as 
fertilizer and seeds). The overvalued foreign exchange rate, set 
by the government, tended to discriminace against agriczltxxc. 

IR I905 the government launched its economic recovery prey-ran 
which liberalized the economiz policy environmezit and s t k T i i ; s z e d  
p r iva te  sector growth. Today, in 1993, domestic prices oE 
agricultural inputs and outputs are dete in& by the KEkrkez naz 
%y the government; many state-owned en te  rises and l?aras?=tals8 
including the GPMB, have been sold; and the  dalasi is a freely 
floating currency whose value is determined by market forces. Ir. 
October 1993 a local n~ewspaper reported that the International 
Monetary Fund had singled out The Ga ia (together with tl-Xee 
other developing countries1 for having made substantial progress 
in economic liberalization. 

Accordi~g to the OA's Department of Planning, the inajcr weaksness 
of the b.1.D.-sup orted sustainable agriculture activities 
that they did not focus on the policy environment. It is t r u e  
that the design and implementation of these programs paid little 
attentior to the policy frarnewark; however, it does not appear 
t h a t  this was a major problem, at least from an econonic 
perspective. This is because the main beneficiaries of ~ 3 e  



progra- were rice producers. and the rice that was being produced 
was for home consumption, not for sale in the market where 
economic policies play a critical role. 

In fact, the soil and water conservation program was highly 
successful over the entire 13 year period, regardless of which 
economic policies were in place: farmers constructed saltwater 
intrusion dams before 1985 during the period of economic 
regulation as well as after 1985 during the period of economic 
liberalization. Although some farmers might have been adversely 
affected by the increase in fertilizer prices (and prices of 
other purchased inputs) that accompanied economic liberalization. 
most farmers did not need purchased inputs in order to enjoy a 
substantial increase in rice production. That is, increased 
production could be realized through acreage expansion made 
possible by improved soil and water conservation methods, withou: 
purchased inputs. 

Of course, appropriate economic policies are critical to 
encourage the production of commodities that will be sold in rhe 
market. For exam?le, a farmer's decision to raise cattle, plant 
maize, or produce vegetables i s  clearly influenced by the 
ecomrnic incentive structure chat is in place. However, it is 
n m  cldar that the choice to grow a subsistence crop, in t h i s  
case rice, was affected, one way or the other, b-y the policy 
environment. 

It is important to note that A.1 . I ' .  provided long-term advisory 
services to the Ministry of Finance and Economic Aff%irs 
beginning in 1985 when the economic recovery program was 
launched. That program has created an economic environment in 
The G a n b i a  that is more conducive to economic growth. Therefore, 
to the extent sustainable agriculture activities are stimulated 
ucder a positive enabling environment, the economic 
lib-aiization program supported by A.I.C. has helped zo creaEe 
that environment. The new ANR program will play a much stronger 
role in the area of environmental and natural resource policgr.. 

Thus, the changing economic policy environment in The Ga 
during the past 15 years generally had a neutral effect on the 
relative success of sustainable agriculture activities. 0~ the 
ocher hand. A.I.D. support of the government's economic 
liberalization program helped to create a macroecoxmmic policy 
environment con ~ i v e  to more efficient resource allocation. In 
the longer term this may provide an imXmiv 
produce agricultural commodities to sell in t 
any event, farmers are likely to continue to practice sow6 soil 
and water conservation measures (by maintaining the dikes? in 
order to benefit from zhe increased rice groduccion they permit. 

- ,able 1 summarizes the various conditions associated with she 
adoprior, of sustai~able agricultural technologies and pracrites 
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at t h e  sites visited by the evaluation team. 

T a b l e  1. Conditions for Mopti  
Agricultural Practicers, 

None Hrah Yes Strong Srronp Ns 
I I z 1 

I None H q h  Yes Strong Strong I No I Yes 
I 1 I I 

II Npwara I None H~gh Yes Strong 
1 II I fl Tendaba 1 None H ~ g h  Yes Strong Strong No I 

/ None I H ~ g n  1 Yes 

I None Strong Strong No Yes 

Sera-ngal None Moderate' Yes Moderate I 
S ~ n m  1 Some Low No Weak Moderate No I 

Explanation of Columns: 

Alternate Opportunity: In the context of S W ' s  work and the lowland r l c a  
areas chosen for  rehabilitation, alternate opportunities generally refer tc 
ocher lands that could have been developed or improved for  rice produceion. 
assuming moderate to low capital investment costs, reasonable returns to 
labor, and adequate food security. 

Short-term Benefits: Short-term benefits are those which are realized w i t h i r i  
one or two seasons after implementation of the intervention. 

Demand Driven: "Yes" indicates that all or most of the participants requested 
or supported implementation of the intervention. 

Participation-Benefit Link: "Strong" indicates that the particig?nts 
perceived clear and direct benefits resulting from the work that they put in50 

?he community ~roblems and drsrens~on ~n Srntat have been documented by heudanbergsr el. a!. tn a study of the Fanu Jarat 
Conssrvaa~on Dns-tnct dons by the Land Tenure Center. 

"In Slnres, SWMU mstalied a water retenmn dam m sn area where sods were not yet seweraly degraded and race vacl~ls baa nor f a l m  
sharply AS such, the shon-term benefits realized from pi ttrng m the dam were not as notaCeSbk as r;a ah% other sftss rrsirea 



building the conservation structures. 

Local Institutions: The existence and strength of a local inststutlo5, 
usually the community eonservation or eonmaunity development co 
assessed. At ail sites, the presence of a strong national institution - -  SWTJ - -  w a s  aiso a very important pre-condition for adoption. 

Market Exists: In the case of lowland rice and upland craps, nearly all sf 
the production was consumed within the household. In some of the swaanp rice 
areas there is off-season vegetable gardening, with subsequent cash income 
from the sale of vegetables, but the primary impetus far the adoption oh salt 
intrusion barriers and water retention darns was to increase rice paodiuctaon. 
Even women who did not have vegetable gardens and cask income wanted to 
rehabilitate their degra&ed swamp rice lands. 

Right Technology: The soil conservation teehnolagies fit well because t 
reqyred little labor and no capital investment after construction. 

B. Program Impact 

The second area of evaluation findings concerns the impact sf 
A.I.D.'s sustainable agriculture program in The Gambia. I t  
focuses on t h r e e  levels of program impact: impact on practices; 
biophysical impact; and socio-economic impact. 

1. Impact on Practices 

Rice Is an important crop for Gambian farmers. An estimate16 61 
percent of agricultural households are involved in rice 
production (DeCosse, 1992). The salt intrusion dikes and 
retention dams reduce salinity and permit higher water tables. 
This resuits in increased cuitivatalle areas and higher yields 
wirhout necessitating t h e  farmers to make changes in z h e i r  
traditional farming practices. 

Lowiand rehabili~arion also increases opportunities for vegerable 
production, an important economic activity thac takes piace 
during the dry season. About 10 percent of the  agricultural 
population, primarily women, are involved in vegetable produciior. 
(DeCosse, 1992). Rehabilitation of swamp Bands increases t h e  
land area that women can devote to vegetable production, fhereby 
permitting increased off-season food production and increased 
income generation. 

Contour berms, which reduce sheet and rill erosion, are designed 
to help guide farmers when they r fields an 
s top  downslope rainfall runoff 
plowing up and down the slope, which increases soil erosion 
problems, farmers change the direction of their plowing so z t a z  
ic is on t h e  contour and parallel to the berms. B o t h  heavy 
rainfall runoff reduction and contour plowing help to redxce 
gully erosion and flooding. 



X has  had a significant impact on getting farmers ts buiid and 
ntain contour berms {an intervention less popular with farmers 

than dikes and darns). Country-wide, an estimated 1 percent af  
gro~ndaut fields and 1 percent of cereal fields have contour 
berms stabilized with grass (DeCssse, 1992). This represents 
only a small percentage of the Ptivated uplands. Howeverr if 
one assumes that the contour be s were adapted on the steepest 
slopes and m o s t  important crop1 
susceptible and fragile areas, then this is probably 
significant. 

2 ,  Biophyekcaf act  

SWZ's conservation structures for lowland or swamp rice have had 
a very significact positive impact. Acccrding ro the 
Departrne~r of Planning, from 1984 to 19 9 the average ~~~~~~~~d 
area  of lowland rice was about 10,500 h ctares- Table 2 shows 
t h a r  since the inception of its field activities in 1983, ShT3 
has rehabilitated about 1,611 hectares planted to lowland rice 
[Updegraff et. ai., 1992; S W  Annual Reports for 1991 arsd 1392; 
5hWY for 99931 . This means that SWJ has abilltated about 3 5  
p e r c e ~ t  of the lowland rice area ic the Ga Given that 
increases in productive land area and yiel t he  areas 
salt intrusion dikes and water retention dams have bee- $uilc ns 
quite high, relative t o  the total area o f  cultivated lowland 
rice, it is clear that the biophysical impact is also v i c e  high, 

The zons:ruction of salt intrusion dikes increases swamp land for 
rice production, which could also lead to an increase of w a t e r  
borne diseases, especially malaria acd i ~ & c z i a *  mwever, chf2 
evaluation team did not find any evidence of these 
effects. It should be kept in mixd that much of S 
nor result in completely new areas of swamp rice cultivariori, 
gather ,  4:s dikes and dams usually serve to improve existing 
production areas. 

The biophysical impact of the upland conservation structures is 
not as great as the lowland dikes and dams; but it is still 
significant. Since 1983/84, upland conservation structures have 
bezn installed on about 1,920 hectares (Table 2). Nearly a11 of 
this land is planted "o either maize, millet (ear ly  and late), 
grain sorghum, or groundnuts. According to the MOA*s 
of Planning, between 1985 and 1989 an average of P43,6 
were devote6 to these s annually. Thus, the area of 
potential impact for S s w a n d  ~~~~~~~~~~ is a ~ o u t  1 - 3  

'Acreage planted to lowland rice varies considerably from one sesso next becX+use of the hil;yhiixj 

warmbk rainfall in the small watersheds which feed the swamps and lo example* at-# I 985 area 
planted to lowland rice was only 7.306 hectares, whereas in 19BS it was nearly doubfe that a-: 7 4,000 
hectares- 



Table 2 .  Area, Number of Villages, and fopuPepti5n Coveredb by 
' 8  Conservation Progr~11~8, 1983104 to 1992/93# The G 

Source: Soil and Wafer Management Unit and Updegraff et. a!., 1997 4 

percent of the total area planted to the main upland crops.,  eve^ 
if cne reduced this estimate by one fourth to account for areas 
where the conservation structures have been abandoned or have 
deteriorated significantly, the area of biophysical impact would 
still be around I percent. 

The absence sf these upland conservation structures may well nave 
had severe consequences. Soil erosion on continuously cropped 
fields with a slope of about 2 percent would Pose about 12,s tons 
of s ~ i i  per hectare per year (ShuPman et. al., 1931). Soils of 
The Gambia could not sustain this rate of loss year af ter  year 
without long-term reductions in soil organic matter, soil 
fertility, moisture holding capacity, and nutrient retention 
capacity - -  and, in turn, reductions in crop yiefd. 

The magnitude of the impact sf contour berms is difficult to 
determine. The yield figures presented by Updegraff ec. al. are 
clearly rough estimates, and they probably do not occur iz the 
firsr few years after the contour berms are installed, Moreover, 



~ h . 2  farmers interviewed by the evaluation team dld not credit 
contour berms for increasing grain yields of upland C H O ~  as 
enthusiastically and as often as lowland rice farmers credited b , dikes for increasing rice yields. 
a 

Nonetheless, there are positive impacts from upland consematian 
including reduced flood damage to upland fields and  village^,^ 
increased moisture retention of valley and swamp rice, and 
reduced yield loss caused by siltation in valleys and swamps. 
And while there are no data available to estimate the magnitude 
of thest impacts, the farmers at Njawara and Sare-ngai believed 
that the positive impacts from installing contour berms and 
practicing contour farming on their upland fields were quite 
Large. 

Thus, the biophysical impact of salt intrusion dikes, water 
retention dams, and soil erosion contour be+ms - -  when they are 
installed properly and maintained by farmers - -  are clearly 
positive. They effectively protect soils from erosion on the 
upland slopes and rehabilitate and protect saline soils in the 
lowland swamps. Crop yields, particularly swamp rice, increase 
sigaificantly, water tables rise, soil and gully erosion is 
reduced, and saline soils can be cultivated again. 

The socio-economic impact of technologies such as salt water 
intrusion barriers is clearly positive. These intervections 
directly beneflt the most vulnerable sub-populations (women acd 
children]. They permit additional land to be brought into 
production, thereby increasing swamp rice production largely for 
household consumption and they create opportunities for earning 
mcrey through dry season vegetable production. Similarly, the 
fattening of goats prior to sale makes efficie2t use of existing 
F - ~ s 3 e  -4 -  resources while offering the potential of larger profits 
for producers, Since small ruminants are generally a women's 
actlvlty, much of the profit accrues to a group often excluded 
from the benefits of improved agricultural technologies. 

Contributions to Agricultural Production: A.1.D.-supported 
susf-ainable agriculture activities have resulted in substactial 
increases in farm level production by: 

o Reclaiming agricultural lands lost to salinizatioc through 
the construction of salt water intrusion barriers. 

@ Decreasing topsoil losses fron erosion through the 
construction of contour berms and grass waterways. 

e Inproving soil fertility Y promoting appropriate czlE-sz-al 
practices iccluding cornposting and agrsforesrg.. 



Other activities supported by A.I.D., other donors, and the @ST$ 
have contributed to increased agricultural production includirq: 
(a) ehe intxoduction and extension of improved seed and 
techns2og-y packages for corn, rice, and sesame productioc and 
improved grass and forage varieties; (b) the protection of the 
natural range from bush fires and the establishment of access 
routes to dry season pasture and water sources; and fc) the 
introduction of improved animal husbandry practices including 
managed grazing, crop residue feeding, goat and shee fattening 
for specialized marketing, and the integration of crop and 
livestock pro&.ctisn. 

Most of these practices and technologies have been adopted or 
inssituted across t h e  country and have provided direct benefirs 
to all participating social groups. Some practices have been of 
greacest benefit to women, such as improveme~%s in swamp rice 
production. Other practices have benefited tkose already engages 
ic a particular production activity, such as livestock, but at 
the same time have expanded access to those not peviously 
engaged. This w a s  the case with improved range management i~ an 
area of Dankunku, where people w had never owned eatrle were 
able to invest in t h i s  economic activity fo r  the first time. 

Contributions to Rouaehold Food Security: One of t 
significant impacts of the soil and water conservat 
was the effect on household food security. ow1a-d rice 
producticn in The Gambia is traditiocaLly a omen's activity. 
The produce from these fields is used almost entirely for 
consumption by the family, with only very small arnounrs sold far  
energency purchases or cash needs. Respondents at aBP sites with 
salt water intrusion barriers or water retenrkon dikes unifornly 
coxfirmed that: (a) production increased substantially even 1~ 
the first year following completion of the infrastruc~ure; and 
h the food produced was consumed w i t h i n  the family u d t .  The 
increase in production was commonly quite dramatic. I c  one 
village, women confirmed that they were able to harvesr from ore 
plct what they rypically harvested from three plots before t h e  
dike was constructed. In Njawasa, rice was cuh iva ted  on plots 
that had been out of production for over a ecade. Pw some 
cases, it was re~orted thaz village res,dents w e r e  to the painz 
of relocating due to the lack of adequa+e farm hands and law 
yields, but the soil and water conservation meascres pemitlced 
them to continue farming in the same locale.  

In many of the lowland areas reclaimed by conservation 
infrastructure, dry season vegetable production was practiced. 
The increased water retention allowed women k~ raise whaz is 
essentially a cash crop following harvest of their rice f leids.  
Ic xpiand areas, the construction of cmtour berms and other 
waser retention and anti-erosion measures res~l+,ed in iccre4ase6 
production of millet, sorghum, corn, and peanuts, This ic t x n  



improved food security while eonzributing to the ability of 
producers to market any surplus.  

Other measures introduced under A,I.D.-supported activities such 
as improved range management, feeding cro residues to animals* 
and specialized fattening of animals also contributed to 
household food security by diversifying production and t h e w b y  
spreading risk across a larger nu eu of food and into 
generating activities. Household food security was also enhanced 
because both women's and men's production activities were 
effected by these measures. 

Contributions to Household arid roc]i.lacs:r lacaeoe: MousehfJ and 
pradcicer incomes were effected positively by many of the measures 
introduced in sustainable agriculture* The promotion of t h e  
improved maize variety, NCB, under MF4 met with widespread 
adoption. The increased maize yields created a new and 
sigziflcant sash crop for farmers. 

O r h e r  measures, such as r a m  fattening, have helped to increase 
producer incomes. While the evaluation team was not able to 
determine the extent of adoption of this praesice or the recurn 
on investment, it was clear from interviews in various sites ohaz 
both wonen and men were participating. The fattening re 
invalves principally the use of crop residues s 
hay and corn stalks, and therefore the cost to 

Less tangible effects on income are also worth noting. One of 
the comments made repeatedly by both men and wonen in regard to 
increased rice production from lowland fields is that t h i s  
allowed the family to eat for a nu ex of m o n t h s  without being 
obliged to purchase rice or other d s t u f f s -  While this does 
not  p r o d ~ c e  income since the produce is not marketed, it does 
allow the money saved to b2 used for other needs. Furthermore, 
tix momy earned by women from dry season ve e m b k  production 
can be lclsed to purchase clothing, school sup f k s  and ufiiforns, 
and to meet other consumptl~n needs. 

Contributions to S o c i a l  Well Baing: Other  important i 
observed during the site visits improved social well b 
erosion in The Gamhia is a problem not only because of the Boss 
of t~psoil and resulting drop in soil fertility. Erosion, which 
is generally caused by uncontained water flows, can also create 
flooding. This was the case in Njawara an as perhaps the 
principal reason the villagers requested S to intervene. 
Flooding was creating havoc in the village, eroding walls and 
causing houses to collapse, The populatnon was fa-ed with a very 
serious problem which fortunately could be con oiled through t he  
use of upland conservation structures. The co irlati~n of 
contour berms, reinforcsz? roadways, and jrassed waterways has 
effectively ended the ehreat to the village. 



Aslothex social benefit has been the clear improvemenk in wonen's 
control over subsistence production in their traditional fields 
and the opportunities created for income-earning activities such 
as vegetable production and ram fattening. Without access to 
lowland rice production areas, women were less able to provide 
for their families and more dependent on en who contrdkd 
access to upland fields. 

6. Program Performance 

The third area of evaluation findings concerns program 
performance, which is assessed using four 
effectiveness, efficiency, sustainability, and replicability. 

1. Program Edfectivensas 

There are three principal components of program effectiveness: 
la? coverase, or the extent to which program activities and 
benefits were available to a13 members of the intended 
beneficiary population; (b3 eauitable access, or t 
which participation in activities and benefits was 
accessible to all potential beneficiaries; and Ic)  
conseauexes, or the extent to which the anticipated benefizs am3 
effecrs sf the activity or technolog were realized. A program 
is therefore relatively effective if it reaches the p o p l a t i o n  k, 
intends to benefit, if a h 1  who can Benefit fro t h e  activity have 
an equal opportunity to do so witho~t undue restriction, and if 
the results or outcomes are generally those that were anticipated 
and desired in the design of the activity. Ow ali three c s u ~ ~ s ,  
the sxstainable agriculture activities suppoxted by b.1-3. ic The 
Gambia were effective. 

In large measure, the effectiveness of the soil and water 
conservation measures was due to: (a9 the selection af a 
coriparatively simple and low-cost teehrmlogy; Ib; the dlreet  as& 
almost immediate linkage between the proMem and the proffered 
solutio~ (loss of productivity due to saltwater intrusion - -  
construction of a saltwater barrier (c) l3-E ability to 
demonstrate short-term benefits to 0S.e partic 
activity; and Id) the willingness o ~ O ~ ~ U ~ ~ ~ Y  
redistribute reclaimed and new lands brought i n t o  production on 
an equitable basis. 

Coverage: S has been active in many regions sf the caxntry* 
although its activities are concentrated in the western half 
where salinization of rice lands is a critical proble~. Since It 
began constructing conservation structures in 1984, the unit has 
been able to treat nearly 15 percent of lowland r9oe fields. 
This is a very significant accompiishment for a newly creazed 
techical service and represents a highly satisfactory level of 
coverage of i.nrended beneficiaries. Given adequate recGrre2.t 
cost financing and the replacement sf essential  ecpipnant, k h c e  



i s  every reason to expect that f u l l  national coverage wrll be 
attained. Even in areas where S has not yet provided any 
infrastructure, awarenews of conservation practices is groo~ing 
since many if not most mid-level agriculture staff and village 
extension agents have received some fom of education in 
conservation practices and potential, through training 
opportunities f f ered by A. I. D. or GTZ, in courses -3s seminars 
offered at Ga i a  College, or in-service training through t he  
Department sf Agricultural Services. 

In contrast, the range improvement and animal husbandq 
technologies were most widely adopted in those divisions that 
make up the principal livestock and range areas sf the countzry 
(especially MacCarthy Island Divlsion and Upper River Division). 
Similarly, the adoption of improved corn varieties was 
widespread in the ecological zcnes most conducive to corn 
prodcction {such as the south bank). Other practicef, such as 
the use of crop residues for livestock fattening or dry seasx 
fsdder, were adopted more widely since they were less 
ecologically sensitive. 

Equitable Access: The low cost of adopting many if not nos: of 
the recommended technologies, in terms of time, labor, increased 
risk, financial cost, and compatibility with existing practices, 
was such that few producers, men or women, would be excluded. 
Indeed, as has been noted above, many of these technologies were 
of particular benefit to women. This was the case even for the 
range i~terventions since small runinar.t.s also derived benefiz 
f r o a  improved pasture resources due to managed grazing and the 
use of crop residues. 

Similarly, one of the moss promising aspects of tFe specific 
technologies offered by S W J  is that access to and a r ~ i c i ~ a ~ i ~ ~  
i3 benefits tends to be very widely generalized thr Wh3ut 
popula~ion. I n  moss lowland areas, every ouseh~ld ic the 
community benefitted since all women were iWm equal access to 
plots ic the re iaimed and/or protected area. Not all plots were 
the same in ter s of production potential; some had hot spots 
where salinizat on remained a problew others were partialiy 
flooded when water retention behind the dike w a s  at its highest. 
Nevertheless, there did not appear to be any form of systematic 
bias in the allocation of plots nor were any subgroups that had 
established ties to the village denied she r ighr  to farm a plot. 
In the ease of upland fields, existing usufruct rights were 
maintained and fields were not redistributed fall 
construction of infrastructure such as contour be 
Infrastructure siting was based on topographic, r 
equity, considerations; nevertheless, once constructed all thase - - with fields in the affected area tended to benefic sinilarly. -.. 
some cases, the spatial arrangements of some individual fnelds 
did not corresp~nd to the lay out of the contours, and heccs 
benefits from the infrastructure may have been reduee2. 



Intended Consequences: The accomplishments of Slww are 
undeniable and clearly address the principal objective, that is, 
to halt and reverse the rate of degradation sf land and water 
reso9~rces, In the process, Gambian farmers are gaining awareness 
of the importance of their soil resources and sf measures that 
can be taken to conserve them. Furthermore, a v e r y  capable 
technical service with motivated and well-tr~ined staff has been 
created and institutionalized. Similarly, A.I.D. invest 
have been effective in institutionalizing a national applied 
research capability, in establishing a system for managing 
agricultural research, and in developing a supportive 
institutional environment for agricultural research. The GCTG 
has responded to the termination of A.I.D. funding at the end sf 
the project by increasing recurrent cest allocations to the  
Department of Agri-cultural Research. While problems remain and 
the long-term sustainability af both agricultural research and 
sofa conservation interventions is not guaranteed, one 
indisputable fact stands clear: these institutions have been 
created and have been functioning at a very respectable level of 
performance despite the decline in external funding made 
available to them. They have been successful in providing real 
and tangible benzfits to rural producers and have the potentia; 
of continuing to do so. 

2. Program Efficiency 

The results of the A.1-D.-supported sustainable agricurture 
p r q r a m  in The Gambia have clearly been effective. However, it 
is important to assess these program results or benefits in 
relation to program costs. The U . S .  Soil Conservation Service 
and SWMU recently completed a benefit-cost analysis of t 
project, the methodology and results of which fire summarized 
below (Updegraff ISl91) . 

The cost caicuiation for the analysis included doncr assistance 
(both U.S. and German), support from the GOTG, and village 
support. Altogether, total costs (in 1990 dalasis) were 
53,281,100 dalasis; of this, the U . S .  contributed 41,36@,003 
dalasis, or 78 percent. 

The benefit calculation included only monetary benefits, and 
therefore the benefits are underestimated. The monetary benefits 
were derived from increased crop yields far six major crops 
(lowland rice, upland rice, groundnuts, maize, sorghum, and 
millet) as well as from reduced flooding in selected villages. 
The benefits were calculated by comparing the net returns of 
these six crops "withu the project and "withoutq* the project* 
This comparison, in turn, was based on estimates of four 
variables including the number sf hectares planced to each crop; 
crop yields with and without the project for each crop; commadizy 
prices for each crop; and the number of hectares benefitea by the 
project. 



Based on estimates for each of these variables and using a 
discount rate of 10 percent, the present value of project 
benefits during the 13 year project period 11978 to 19911 was 
estimated at 17,424,000 dalasis (in 1990 dalasis). Th 
value of benefits associated with continuing the proje 
the following 14 year period 11992 to 2086, which is t 
even year) was estimated at 7,094,000 dalasis. Virtua 
these benefits resulted from yield increases of the six craps; 
less t h a n  two percent of total monetary benefits resulted fron 
reduced fPaod damage. 

Benefit-cost analyses were carried out for the two different time 
periods. Table 3 shows results of the analyses for both periods. 
During the donor phase, which w a s  the 13  year period from 1978 to 
1991, the benefit-cost ratio is 0.76: benefits are less thaw 
costs, indicating that the project is not economically viable 
over that time period. 

T a b l e  3 .  So i l  and Water Management Unit, The G 
Benefit-Cost S u m n a r y  

Note: Present values in 1990 dalasis 
discounted at 18 percent. 

Source: Updegraff, The Ga ia Soil and Warer 
Manaaernent Unit Activitv Review, 1991. 

The break-even year for the project is 2006 ,  w i c h  is the yeas in 
which project benefits just equal project costs and the benefit- 
cost ratio is 1. This is the time period most relevant far  other 
African states that have conservation p oblems similar to those 
of The Gambia that may be considering w ether or not to apply the  
technology in their own countries. 

When the period of analysis excludes the donor base itreatiag 
those expenditures as sunk costs) and instead includes s33y t h e  
14 year period from 1992 co the break-even year 420061, the  



benefit cost ratio is 5.18: each dollar expended returns 5,18, 
which is a very attractive rate of return. This is the most 
meaningful time period from the point cf view of the GCTG in 
deciding whether or not to continue to inves'. in soil, an 
conservation activities. 

3 .  Program Suetahability 

Institutional Susta indi l i ty:  A.I.D.'s efforts in strengthening 
Garnbian technical services have Seen very successfuf in terms of 
the quality of technical personnel and overall performance. 5 
in particular represents one of the more productive, technically 
capable, and dedicated services one is likely to encounter in 
Africa. Two factoxs, however, constitute serious threats to the 
long-term sustainability of this and other i stitutl~n~ 
strengthened under A-I.D. program efforts. he first + a d  fnost 
critical factor is the pravision of adequate budgetary supporc 
f r s ~  the GOTG or other sources to assure continued operation, 
replacement of equipment, and compensation for field st 
away from pxt. At the present time, GOTG recurrent co 
is limited essentially to the pa wit of Sdaries for S 
Although this ctsrltribution demonstrates GOT6 commitment to 
support the efforts of the unit by hiring needed technical 
personnel, SWW is still currently unable to meet the g r a w i r n g  
demand for ics technical services given the level of budget 
support. 

The sec~nd factor that threatens institutional sustainability 
cozcerns the retenti~n ~5 trained personnel. At the present 
time, SWM'tJ and other services such as agricultural research have 
beex fortunate to retain most of their trained manpower. 
Hewever, given the unconqetitive salary structure and lack of 
orher performance incenti--es, there is a stronrg possibility  hat 
e f f o r ~ s  to attract technical perso~nel away frcm govercaezt 
ser-"- ice wiil b e  forthcoming. 

Maintenance: The maintenance of the lowland consemrati~n 
structures, mainly the salt water intrusioc di es and w a t e r  
retention dams, is excellent. The d Ices 3rd &ms w e r e  in good 
condition in all of the axeas visite tf.ae team- A t  som@ 
locations it was chvious that the villagers had made repairs 
rhe structures, and everyone interviewed indicated t h i lk  they 
would nave no trouble keeping the structures maintained, 

The maintenance of the contour berms is more problematic. In ace 
village the farmers were very interested in maintaining the 
contour berms; in another, mcxe than half of t ~ e ~ s  had beer 
p l o w e i i  up and eliminated by the farmers; at a = h i d  site, farmess 
were not maintaking the contotr berms very well, but they 313 
cansinue to plough on the contour which was effeczive at 
cantsslling soil erosioz and rainfall runoff. 



Clearly, the maintenance, and therefore the sustainabiliiy, of 
upland conservation structures is more problematic than for the 
lowlsnd structures. Farmers have the capacity to maintain the 
upland structures, and it seems that in cases where they see a 
clear benefit, such as reduction or elimination of severe soil 
erosion or flooding, they will do so. 

Financial Sustainability: A.I.D., through SWJ, funded the 
initial soil and topographic surveys ar?d design work required to 
construct salt water intrusion dams. A tractor was also provided 
to loosen the soil used to construct the dikes and to transporz 
stones and cement used to construct small spilbways. These 
initial costs are substantial and probably not amenable to 
recovery from poor rural villagers. Therefore, the programs will 
probably never be financially self-sustainable in the sense rt~af 
these initial costs will be completely borne by the 
beneficiaries. 

As far as future constvuetion is concerned, the sustainability of 
the program will depend on whether or not resources are made 
available by the government (or a donor) to finance these 
substantial up-front cash costs. It is also possible, however, 
that the villagers themselves may be able to cover a portion of  
these costs. There certainly appears to be a willingness to do 
so in view of the fact that the salt water intrusion dams and 
other infrastructure that have been constructed with A.H.D. 
assistance have, to date, been well maintained by the 
beneficiaries. 

4 -  Program Replieability 

The basic approach of using dikes and dams to stop salt water 
intrusion and raise water tables in lowland rice areas is 
replicable. However, most of the soil and water conservation 
structures promoted by SWMij are not "spontaneously repEicaEleS ir 
the same way as technologies such as composting, row seeding,, and 
improved crop varieties. The complex nature of the design of 
salt water intrusion dikes and retention dams places a premium on 
having a well-trained group of professiofials available to desigr 
the structures and to supervise their construction. In this 
sense, farmer-to-farmer replication of S obogies will be 
difficult to achieve without continued technical support from 
S W J  or other sources. 

Ic several cases villagers wanted to build additional structures. 
For example. in the village of Jufureh. the farmers built a 1.003 
meter dike that had been designed by Sm. The next season they 
added another 1,000 meters with design assistance provided by 
SWMU. They added a third 1,000 meter stretch in the it5ixi yzax, 
again with Shw assistance. At several other swamp rice s i res  
visited by the evaluation team, the villagers had rried ito bull6 



cheir o w n  dikes. T ese f a i l e  c a ~ s e  they  ere no t  desi 
properly, and they urned to S for assistance. 

In the early phases o f  implementation the technology requires 
substantial up-front costs. Theref~re, the technology can be 
replicated, but only if resources are available to finance the 
front-end cash autlays and to fund the cadre of trained 
professionals needed for the design and supervisory wor 

Mainten~esr N o t  only are the concepts of conservation 
structures reglicable, but also the  t e c  f3-3 for constructing 
and maintaining the dikes, dams, and be re repxicable4 
Digging and moving soil are certainly s which villa53e= 
have, and as long as trained technicians handle the design and 
placement of the conservation structures, the field work can be 
done locally. Likewise, maintenance of the dikes and conLuwr 
berms is not difficult and can be carried out  by villagers. Tr, 
several instances the evaluation team found that far 
repaired contour berms or dikes an their own initiative. 

These implementation and maintenance techniques, though 
replicable, may not always be replicated. In Njawara acd Sare- 
ngal there was severe sheet and gully erosion which resulseZ i r n  
dangerous village flooding, and far s perceived the benefits of 
buiiding and maintaining contour be In contrast, in Sbtet 
farmers saw few benefits from the s they had built and did 
not maintain them. Clearly, percepzion of benefits is a key 
faccor in determining replicability of interventions. 

Th~s, the A.I.D. program in the area of sustainable agriculture 
in The Gambia has generally been effec~ive and efficient, acd iz 
has the strogg potential to be both sustainable an? replicable. 
Ir iarge part this ref lects  the benefits from the soil and waEer 
conservation activities which are very impressive. Box 9 
sunnarizes these benefits. 



x I. Benefits of Sail and ter Cansewation 

National ~c~raornic  Ebevelopment: 

a Increased income from increased agricultural production 
e Internal rate of return of 10.6% (1 978-2006) 
e Benefit-cost ratio of 1.0 to 1 .a (1 978-2006) 

Social Weal Being: 

8 Improved con~munity morale 
a increased unity between and within villages 
e Optimistic attitude toward country's future 

Environmental Ouatity: 

8 Protection of agricultural land from saiinity 
e Reduced sedimentation 
8 Improved health conditions 

Governmental Effects: 

@ Reduced unernploymend 
a Reduced agricultural subsidies 
8 Reduced government food aid 

Source: Shulman et. a/., 4 99 1. 



IV. LESSONS 21 

1. A new agricultural ts olow or practice fa 
be adopted when the inten users h v e  few ofhe 
achieving food security. This was the case in T 
over the past 25 years reduced rainfall Pevds had pcmirted 
extensive salt water intrusion in the lowland rice fields thereby 
making that land virtually unproductive; reduced rainfall also 
made upland cultivation of groundnuts, illet, and G W i n  
sorghum increasingly less productive. The constrazclcion sf s 
water intrusion dikes in the lowlands and contour berms in t 
uplands - -  the principal technologies i:ntaroduced by A.I.D. - -  
stops salt water intrusion, impounds rainfall run-off, and 
reduces ssi3 erosion. This, in turn, permits significant 
increases in lowland acreage and total producrion (both lowlax3 
and upland), and at the same time enhances the natural resource 
base and improves the environment. 

2. Technologies that yield sipificant benefits fn a re 
short period of kirne are more likely to be a tad ~hu3 thE+e 
that yield poaitivs (but less &-tic) bsne e kb% 
longer term. In The Gambia, rice production doubled and 
sometimes tripled - -  in one year - in areas where the sali3Git9X- 
intrusion dams had been csnstructe - 'The bx le f i t s  f r ~ m  ~ont~ur 
berms were typically less immediate and le 
adoption of this technology was less wides 

3. Technslogies for which there is a elear 
the intended Beneficiaries are moxe likely t 
suetained than thee which are prupoaed (ox 
governments, donore, NGOs, or other exttxnal. 
Gambia, the izterests and priorities sf the intended 
beneficiaries were demonstrated in two ways: first, by their 
initiating a request for the governrnenc to design a saftwater 
intrusion dam specific to their locality; and second, - - ,,,unteering their labor to csnszruct and maintain zhe dam. 

4 .  A new technology i n s  more likely to be adopted i2 i 
to maintain, places only minimal additioaal 
 require^ few changes in existing practicee. In The 
saltwater intrusion dams satisfied a11 three of these criteria; 
in particular, farmers were able to benefit from the dams without 
altering their traditional cropping practices. 

5. CctPSectiva action is most effective when 
linkage between peoples' participation in a c 
benefit that ie derived from such participation: an 
work can Be coqPeted relatively quickly. In. The G 
who worked to construct and maintai~ the saltwater 
clearly reaped the benefits afforded by the ms i* t h e  f m m  cf 
increased rice yields; the work typically re ired akK.VJ= 1 2  days 



over the course of one month during the first year, and less thax 
one week each year thereafter. Local organizations often played 
a catalytic role by encouraging collective act ion and 
participation. 

6. Strong insfitution~ at %he nation 
sesentisl for designing teehPPcalhy c 
infrast;rcoeture, require a long t h e  t 
A.1.D. supported The Gambia's Soil and Water Nana 
13 years, and staying the course has had a large payoff. 

7. The maximum Benefits of can 
achieved and ~uatained 
continued seeass to tec 
once developed, must be 
resources on a regular basis so they can provide te 
at t h e  local level. Given the retrenchment that has occurred i n  
the public sector The Gambia, it is nor clear t h a t  adepare  
budgetary support is being provided to the Soil and 
Management Unit. 

8. The incentive to adopt a teebo80gY is &at always 
driven. In The Gambia, rice is a preferred doad that 
primarily for home consumption rather than for sale. However, if 
the objective were to produce a marketable surplus of rice lor 
any other commodity, such as veget or livestoc 1 a m w - k A x  
in which to sell t h a t  su rp lus  woul be I E ~ d e d  as an ~ r x ~ ~ ~  ive 
adopt t h e  technology. 



A four person team carried out this assessmeqk of the 
environmental impact of W.I.D. assistance to sustainable 
agriculture in The Gambia as well as a companion assessment of 
the environmental impact of A.1.D. assistance to forestry. The 
team was comprised of two economists (including one who focused 
an forestry), an agronomist, and a social scientist* The 
evaluation methodology used to tarry out the two assessments was 
developed by the team during a three day team planning meeting in 
Washington, D.C. It is relatively straightforward, relying 
primarily on three main sources of infomation. 

F i r s t ,  the team reviewed dsrumentation available from the A.H.D. 
data base as well as from USAIDfBanjuB. Of particular importazlce 
were past evaluations of A.1.D.-supported actLvities as w e l l  as 
acalytical work concerning the interface between environmental 
protection on the one hand and investments in agriculture a ~ d  
forestry on the other. The bibliography cites the a h  ~~~~~e~~~ 
reviewed. Second, the team conducted key informant interviews 
with persons in The Gambia faniilar with A.1.D.-supported 
activities in sustainable agriculture and forestry. These 
interviews were with key government officials a 
representatives from donor encies and NGBs. nex B lists the 
persons contacted in The Ga ia. Third, the team visited variozs 
sites throughout the eountr where A.1.D.-supported a c t i v i t i e s  
had been implemented. Amex B lists each site visi dt and the 
location of each site is shown in the Map of The Ga =a (P. i x ;  

The team worked in Thle Gambia for about four weeks, fron 
Sepcernber 30 through October 28, 1993, 

The evalxation methodology used a common analytical framewcjrk, 
one chat had been used to undertake similar assessmects in 
Pakistan, the Philippines, and Mali - -  and which would be used 
53' future assessments lanned for ot er countries. This was tc 
assure comparability among aLB the assessments. This common 
framework was organized around four strategies that t 
been used by A.I.D. to i k m n t  sustainable agricult 
forestry programs worldwide. The framework was designed not ocly 
to assess the long-term impact of A.I.D. programs (both 
biophysical impact and socio-economic impact) but also cs 
understand what caused that impact in terms of one or more of the 
four strategies: technological change, awareness and educatiox, 
institution building, acd the policy environment. As such the 
four strategies served as the organizing principle for the survey 
instruments developed by the team. 



The site visits were carried out over a six day period. IPT order 
to be able to visit the maximum nu @f of s i te5  witkin a 
period of time, the team split int ttJjo SfroWs a sustain 
agriculture group and a forestry group. In ad ition, a technical 
expert and a research assistant were reer to assist fmEh 
group and to serve as translators and enu erators* TYxiS allowed 
the sustainable agriculture group to visit 10 sites durin 
six days and the forestry group to visit 13 sites. Each 
visit required approximately two and one-half hours. Exhibit H 
is the interview guide developed by the tea to use for the key 
informant interviews conducted in Banjul. hibit 11 is ~~e 
instrument used to provide a summary description of each site 
visited by the sustainable agriculture group. Exhibit III is the 
survey instrument used to gather data to assess biophysical 
impact. Exhibit IV is the survey instrument used to gather 
to assess socio-economic impact. 

These survey instruments were deliberately designed to be topical 
gcides that would provide a structure in which to conduct the 
village interviews; they were not designed to elicit quantitazive 
information chat could subsequently be scatistically analyzed 
across villages. 



A.I.D. is conducting a worldwide assessment of its environmental 
programs. The purpose is to assess the environmental impact of 
A.I.D.'s assistance in two areas: forestry and sustainable 
agriculture. We want to know what the i ac t  of these Programs 
has been; and we want to identify the strategies that appear to 
be most effective in different kinds of country situations. 

So far we have conducted field studies in three countries: 
Pakistan, the Philippines, and Mali. The Gambia is the fourth 
country, and we expect to complete a fifth field study by the end 
of .the year. 

In each country we are Looking at completed activities as opposed 
to on going activities. In The Gambia, we are looking primarily 
at four projects, two of which were eornplsted in 1986: the 
Forestry Project, the Soil and Water Management Project, the  
Mixed Farming Project, and the GARD (Gambia Agricultural Research 
and Diversification) Project. One of these projects started in 
1978, two started in 1979, and the D project started in 19 

we are using the same evaluation frarnewsxk for a41 of the country 
field studies. This is so we can synthesize the results and the 
lessons learned from all the country studies into one summany 
report on A.I.D.'s overall experience in forestry and another 
summary report on sustainable agriculture. 

We want to understand which strategies work better and which 
stratecrles don't work so well under different country sit~~atissns. 
We are especially interested in four strategies that the A.I.D. 
projects may have supported: first, support for the 
i~~stitutisnal framework within which the projects were 
implemented; second, promotion of environmental awareness and 
related educational programs; third, the development of 
envixonrnentally sound agricultural technologies; and lastly, the 
support of economic and other policies (such as land tentlre 
policies) to help assure a policy environment conducive to 
sustainable agricultural practices and forestry develcpment. 

9. Bey Questions 

1. What have been A.I.D.'s main contributions in these four 
areas or in other areas that you believe are Ampostant in 
promoting sustainable agriculture and forestry developmecc? 



What has been the impact of these activities? We are 
thinking here about biophysical changes that occurred as a 
result of the A.1.D. projects as we91 as social and economic 
benefits that may have accrued ta farmers and others. We 
are also thinking about negative impacts as well as positive 
impacts. 

What was the single most important factor t h a t  Led to t hese  
changes; (or, what was the single mast inportant constraint 
or problem t h a t  reduced the effectiveness of the projects)? 

What other activities, beside activities supported by 
A.I.D., have been instrumental in promoting sound 
environmental practices in The Gambia? 

What do think are the most important lessons learned sicce 
these projects were implemented? 

What do think is the most important thing to do now to 
enhance The Gambia's environment in the forestry and 
sustainable aariculture areas? 



S i t e  Beesription 

Village Name: Sire [people and dabadas): Date: 

1. S te  technical intervention: 

2. Who prov~ded labor for interventton: 

3 Average stae plot srze hmt): No. of plots: Total area tuna): Plots p e r  person 

4. S~te's mterventmn status Iwell rnamtatned, run down, e1c.f: 

5. Farming system (mclude prmc~pai crops, lrvestock and farm~ng practrcesl. 

6. Econornac acrlvittes: proportson of dabadas w h c h  have the foilow~ng (none. 1 11 0. 1 i4. 112, 314. 9P? 8. ;mil!): 

Swamp m e .  Vegetable plot sales: Cafhle: Sales from faui? trees: - 
Other ssgnaficans or unusual economrc actwtres (actwfy and proport~on): 

7. Land access (land tenure, fallowing practices and land avarlability and use): 

8. B~ephysical features: Ramfaid Immlyr): Sod fenrlrty IL,M,HY: Soiil texture: 59opeiZj.- 

Sod perneabrltty (L.M.W. Soil eroslon on ftelds IL.M,HI: Gully erosaon:fL,M,HP. 

FIoodrng (L,M.HP Other features (descrtbe on back): 

9 Labor needs In The farrnmg system (General avarlabtirty, gender allocation, peak demand ttrnes): 

10 Access to  markets Ostance to nearest town or market, road condrtlon, size of town or market!. 

5 1. Extension access (Frequency of extension worker visits - other than SWMU staif, both Wfore and after mtervenaion; 

type ot advrce gtvsn, etc.): 

- - 

12. Other sourc~s of extension informatron for farmers demonstrattons, farmer-to-farmw contacts. vtsjrang~obssrvtng atlhes 

villages, ~ublicatrons, radio, schools, etc.1: 



Exhibit XII 

S i t e  Impact Aeseasnrent 

Village Name: Psraon(s1 interviewed Istatus): 

1. What was the situation before the intervention: 

2. What is the srtuation now and the difference: 

3 W~ th  the Interventton, has there been a change In crop yrelds or range co4ndlt1on-l {Specify whtch crops and get ststlf'nates 

of y~elds of each before and atter - include untts: For range probe for: more grass, longer grazing season, spcies 

improvement): 

4 Did most people adopt the pract~ces? (none, 1 I1 0. 1 !4, 112. 314, 9110, all): 

5. For farmers who adopted the ~nterventron, was t t  adopted on most of their frelds? (none, 1f10, 114, 1/2, 3/4. 9t119, aM:- 

6. What was the single most Important thxng that caused ceogle to adopt the mterventron-l 

7 .  If nor adopted, what was the smgie most important reason for not adoptmg? 

- -- - - -- - - - -- 

8. What has been the Investment in butldmg the rnterventaon {labor, money, inputs)? 

9. What are the maintenance requirements of the intervention and who does them? 

- 
10. Are there other non-farmmg benef~ts from the intervention (reduced fload~ng, higher water levels m weils, $arclams don'l 

dry up, etc.)? 

- 

11 .  Are there other changes In farming that you haw Pried? 

12. What worked best and what d ~ d  you like the most about it7 

13. Are thew other changes in farming that you would like to try (After response, prompt if consrtrvati~n practices arandt 

14. What prevents you (or the village) from trying other farming practices? 

- -- -- -- -- - - 

15. What a the overall envrronmentai impact of the intarvent~on (positive, negative, none, not surel-l 

16. Why was there this impact? 

17. Who are the main beneficiaries of improved conservation practices (men. women, farmers with access to snpws. farmers 

with draft anrmats. rich, poor. etc.)? 

18. Thank the personlgroup. 



Vdlage Populat~on Households flat%- 

I .  Background [Ask informant to describe h ~ d o r v  of aawity: dates; actors; process. Note eublmc @dul;Jti~n. 
organizmg, techn~cal suppon, post-project support1 

2) Why was  site selected. by whom? Who did land lbellong to7 Mow w a s  rt PMirag usaid? W M  #s present use of ifand' 

3) What servtces!NGOs were involved7 How? What d ~ d  they contribute' Still Mlp#ngiprelent7 

II .  Banmpatton IWho, when, what drd they do, how was 81 oirganleed. Cornmunay role1 

1) Who worked? Frequency, tasks, tor how longs Males. femates. age, families, ward. otner groupfing 

2) Was a group formed 2 0  organize work7 Name. cornposiaion, role, current status 

3) Did communrty meet to decade on act~vity' Role in des~gn.  tmpiementatnon. management 

il!. Evaluation of Sucazess!Farlure i[Overall, and then by components reasons for success/faulure, unaattncipdaned 
benef~ts  /costs1 

1 l Was acalvrty successful? Why or why not? What was  Srragile most mmocinant reason for success~fai lune~ 

2) Why were people w~lltng (~ncentcvesl or unwilbng (d,smcentrvesl to  conrrnue aarvazy' Profrt. access to rnart%?si~npuis. 
Insecure tenure, rechncai problemlfarlure 

IV. Saclo-economic impact [Who benefmed, nature of benefsts, vailue~amoum. relation between pafl8crpatacn and 
beneftts; who lost. nature of loss, etc.1 

1 l Who benef~ned the most-y sex, caste, landholdtng status, old damiltes or recent rmmigsaMs: order (1,2,31 

2) How drd they benef~t, Money. food secur~ty. tlme saved, labor. prestige, proCbuEP&vit-y IQuantrfy'E HOW was n60638y8C:ktp5 
used' 

3r Who lost' Sex. caste:class. ethnrcity. etc. Wowiwhat dtd they lose? 

41 Did those who worked most, benefit most? Whylwhy not" 

5 )  D I ~  the community as a whole benefit? How? 

V. Sustainab~lityJReplicability IMatntenance (MV system and status of MT, priortw for usws, ccntrnulay .of 
spread t o  other communittesl 

1) How is activity (infrastructure) t o  be maimatned? Who, organnation. frequency, cost 

2) Is actrvity~infrsstructure well maintained now7 Whyiwhy not7 

3) Have others (tndrviduals, villages) asked about activity? Requested assistance~ Doile %? ~ k m s e l v e s ~  
when, status 

THANKS TO ALL INFORMANTS 





save the C h i l d r e n / ~ ~ ~  and the community of Bakindik for a pezio 
five Years beginning January 1993, agree to the followinq: 

TO ConStruCt anti-salt dikes  and carry out reco agronomic 
practices, Save the Children/?.?sn will prcvide the following 
services 

Contract SWHU to conduct a detailed implementation sUrVE!y 
to determine placement of dikes an easmre t h e  
pit level of the soil, [DONE] 

Provide technical expertise during dike construstion. 
[In Progress] 

Provide supplementary materials Pike  spades, wheel- 
barrows, and head ans to facilitate dike constructions 
All materials will be returned to Save the Chiidren/USA 
at the end of their project use. [In Progress] 

Provide mechanical equipment w @re n@cf=sarY includin 
- heavy duty tractor to loosen the to 

during d i k e  construction; [In Pro 
- tractor to facilitate transportation of sand and 

gravel ; 
- tractor to prepare land for liming, 

Provide construction materials - cement, rods, and BRC 
for building spill ways. 

Provide lime in the first year (1993) to women whose 
fields are affected by acidity and Brain them on its 
application, 

Assess and provide available rice varieties on loan that 
can perform better under the current ecological 
conditions. 

Conduct technical rice production training to enable 
women to adopt recommended techni u@s for inaPZm=d 
production, 

Along w i t h  SWMU, train selected villagers on maiatenaaee 
techniquess and spillway operation, monitor the 
perf~rmance/maintenance of t h e  dikes  and spillways and 
make appropriate recorn @ m h t i t X S  to t he  VDC* 



11. Collect data on the effect of interventions in the rice 
fields including: 

yields . varieties . practices adopted . soil salinity and toxicity . overall hectarage reclaimed 
~ h e s e  data will be collected over the 5 year span of the 
project, 

The Bakindik Community will be responsible for the foalowing during 
and after project implementation: 

1- Mobilize unskilled labour for dike construction 
Progress 3 

3 .  Handle any land disputes in a quick and just manner, 

4 .  Safely keep all materials and tools provided to the 
project and return a31 to Save the ChildrenJUSA at the 
end of their project use. spades, wheeuXKro 
head pans). 

5 .  Ensure mechanical equipment is used for carrying  o u t  o n l y  
t h e  agreed functions. 

6. Participate in technical training on liming, rice 
technology, dike maintemnee  and spillway operation, an 
ensure adoption of recommended practices. 

7. Select 5 persons in every community for trai  
spillway operation to be in charge of inspecting-the 
spillways after every heavy rain to regulate water l e v e l  
in the fields. 

- 8. To t h i x e  fields affected by acidity, provide lime in t 
secona (19941,  third ( 1 9 9 5 ) ,  ~ o u r t h  (1996) an 
(1997) years as needed, under supervision of the WDC, 

9. Repay seedJfertilizer loan at the end sf harvest. 

10. Avail information that may be necessary in the monitoring 
and evaluation of the program. 



In order to increase soil fertility and reduce the effect of 
erosion and sedementation in the Bakindik watershed, Save the 
ChildrendUSA will provide the following services and materials: 

Contract SWMU to mark and supentvi.se construction of ~ a t e K  
diversion bunds to divert runoff water towards the 
valley. 

Provide vetiver grass for hedgerow establishment an 
bund stabilization. 

Provide polygots, some tree seeds, and a 
establishment of a village nursery. 

Canduct technical trainings on wetiver planting and care, 
and bund ma'ntenance. 

Gather information on the effect of intervention in the 
upland including: 

. bund effectiveness 
hedgerow development . maintenance 
yields . adoption of recommended practices 

These data will be collected over the 5 year project s p n .  

T h e  Bakifidik Community will be responsible for the following: 

Provide unskilled labour- 

Provide land for bunds ts pass through. 

Handle any land disputes quickly and judiciously. 

Plant and maintain vetiver hedgerows along the bunds, 
Planting may begin in July of I993 after the soil has 
retained some moisture and villagers are free to 
plant grass. A small trench will be place 
slope side sf the bun s and slips of grass 
16-15 em apart. Each farmer will be esponsible to 
replace any slips that die and trim t e grass to allow 
rapid closure of the hedgerow. 

Repair and maintenance of bunds. 

Pllanagement of a village tree nursery to p r ~ p ~ a g a t e  tree 
seedlings to be planted in and around the village. W 
minimum of 5,000 trees will be out-planted each year. 
At the end of the 5th year, the community may petition 
additional s port from Save t e ChildsenJUSA @r SA.&Xkin 

the effsrt t 



7. Protect trees from animals and bush fires, which 
includes building and maintaining structures around each 
tree until the tree is safe from grzzing and clear grass 
away, for at least a 1 meter radius, from each tree at all 
times to protect against fire. Failure to protect the 
trees adequately may result in the withdrawal of su 
by Save t h e  ChiPdren/U~A of the village nursery. 

Avail information that may be necessary in the monitoring 
and evaluation of the program. 

Save the C h i l d r e n f ~ ~ ~  and the Bakindik community enter into this 
agreement in gcod faith and will hold periodic meetings to assess 
progress of this initiative and take corrective measures necessary 
in the pursuance and achievement of its major goal sf enhancing the 
natural resource management practices in Bakindik, 

This agreement is valid f r ~ m  January 1993 - December 1997 and will 
be renewed and amended appropriately as necessary. 

Failure by either party to honor their commitment may lead to 
suspension of t h e  agreement by the wronged party. 



? -- 
Signed : .-g9 ,;I~Z 

C 

A l k a l o  .' Signed: 4 
S 

/ 
Date: Date: @ 

j 

i 

Signed: 

Signed : Q So-~tko 

Date: ( 1 9.1-r 

Witness 
Signed: 

Witness 
Signed : 

Forestry Officer, NBD 
Date: 



Persoas Contacted and Sites Vfsitsd 

A.  person^ Contacted 

Government of The Gambia 

Yaya Jahlow 
Permanent Secretary 
Ministry of Agriculture 

Qusrnan Jarnmeh 
Deputy Permanent Secretary 
Ministry of Agriculture 

John Fye 
Head 
S3i.l and Water Management Unit 
Einistry of Agriculture 

Kabir SonXo 
Agronomist 
Soil and Water Management Unit 
Ministry of Agricuicure 

Kusa Mbenga 
Assistant Direceor 
Department of Agricultural Research 
Ministry of Agriculture 

Musa Suso 
Department of Agricultural Research 
Ministry of Agriculture 

Ke:: 2ohr 
Director 
Department of Planning 
Ministry of Agriculture 

Ornar Tsuray 
Director 
Department of Livestock Services 
Ministry of Agriculture 

Amadou Taal 
Permanent Secretary 
Ministry of Local Government and Lands 

Sekou Jobe 
Ministry ef Finance 



Bonnie Pounds 
Director 

Gary Cohen 
Agriculture Development Officer 

Omar Jaliow 
Project Management Specialist 

NGOs and Other Donors 

Diane NelP 
Director 
Save the ~hildren/USA 

Turi van Zuten 
Action Aid 

Solomon Owens 
Project Director 
CRS 

Dorninique Reeb 
German Team Leader 
Gambian-German Forest Project 

Ted Wittenberger 
Assistant Director 
Peace Corps 

Mr. Paterson 
P'AO 

Consultants 

Asif Sheikh 
President 
International Resources Group (fRGi 

Amare Getahun 
Chief of Party 
USASD ANR Project 

Frank W. Kooistra 
Budget Specialist 
Ministry of Finance 

Isatou Sawaneh 
Consultant 



Ben Carr 
Consultant 

B. Sites Visited 

Kembuj eh 
Bakindik 
Jufureh 
Nj awara 
Sera-ngai 
Sapu 
Dankunku 
Kwinella 
Tendaba 
Sin tee  

(See p .  ix, Map of The Gambia, for the specific locations of 
these sites visited by the evaluation team.) 
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